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NOTATION 


This  manual  has  been  written  as  an  aid  to  the  mathematician  or 
programmer  using  the  BRL  Bessel  Function  Subroutine.  FORTRAN  symbols 
for  variables  and  arithmetic  operations  are  used  In  the  body  of  the 
report  for  consistency  with  excerpts  from  the  coding. 

As  an  aid  to  the  reader  who  Is  unfamiliar  with  standard  FORTRAN, 
the  following  symbols  are  defined: 


Algebraic 

FORTRAN 

Symbol 

Operation 

notation 

notation 

1. 

+ 

add 

a + b 

m 

A + B 

2. 

- 

subtract 

a - b 

m 

A - B 

3. 

* 

multiply 

a X b 

m 

A * B 

4. 

1 

divide 

a i b 

m 

A / B 

5. 

** 

raise  to  the  power  of 

2 

a 

m 

A **  2 

Numbers  are  written  in  specific  ways  to  define  their  type: 

1.  Integer:  2 

2.  Real:  2.  or  2.0  - 

3.  Standard  notation  2.78x10^:  2.78  £+05 
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USER'S  MANUAL  FOR  THE  BRL  SUBROUTINE  TO  CALCULATE  BESSEL 
FUNCTIONS  OF  INTEGRAL  ORDER  AND  COMPLEX  ARGUMENT 


I .  INTRODUCTION 

It  became  apparent  in  the  late  1960 's  that  a subroutine  to  compute 
Bessel  functions  of  integral  order,  first  and  second  kind,  ordinary  and 
modified,  for  wide  ranges  of  integral  order  and  complex  argument  was 
necessary  to  solve  a general  class  of  problems  involving  the  Laplace 
and  biharmonic  equations  in  cylindrical  coordinates.  While  there  were 
computer  codes  to  calculate  Bessel  functions  of  real  arguments,  none  was 
available  for  complex  arguments.  Although  tables  of  Bessel  functions 
for  complex  arguments  had  been  published,  the  tables  were  limited  in 
scope  and  accuracy;  interpolation  between  given  values  resulted  in  a 
further  loss  of  accuracy. 

The  three  basic  methods  of  calculation  used  to  compute  the  ordinary 
and  modified  Bessel  functions  of  the  first  and  second  kind  include: 

1.  A Weber-Schlafli  series, 

2.  Gauss  continued  fractions,  and 

3.  Hankel  asymptotic  series. 

Each  method  will  be  discussed  in  enough  detail  to  enable  the  programmer 
to  understand  the  subroutine.  The  rationale  for  using  Gauss  continued 
fractions  to  compute  Bessel  functions  of  the  second  kind  is  described 
by  A.  S.  Elder  in  a previous  report. ^ 

The  subroutine*  is  written  in  FORTRAN  IV  and  has  been  code-checked 
on  BRLESC**  I and  BRLESC  II.  Both  computers  have  a 72  binary  bit  or  17 
decimal  digit  word  length.  Examples  run  on  BRLESC  II  have  agreed  to 
sixteen  decimal  places  with  double  precision  runs  on  the  UNIVAC  1108 
and  the  CDC  7600.  More  thorough  checks  using  independent  methods  of 
calculation  and  multiple  precision  arithmetic  are  in  progress.  The 
results  of  these  studies  will  be  reported  at  a later  date. 

Complex  arithmetic  is  not  available  on  either  BRLESC  I or  BRLESC  II. 
It  was  necessary,  therefore,  to  code  each  complex  arithmetic  operation 
as  a binomial  operation.  Given  two  complex  numbers  a-*-b.c  and  c+Ac, 


1 A.  S.  Elder,  "Formulae  for  Calculating  Beaael  Funotiona  of  Integral 
Order  and  Complex  Argument, " Balliatio  Reaearoh  Laboratory  Report  No. 
1423,  November  1968.  (AD680209) 

* An  annotated  Hating  of  the  aubroutine  ia  given  in  Appendix  B. 

**  Balliatio  Reaearoh  Laboratory  Eleotronio  Soientifio  Computer. 
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(a+b^)  * (c+d^)  = (ac-bd)  + (ad+bc)-c  and 

a+b^  _ (a+bX)  (c-d/c)_  ac+bd  bc-ad  • 

c+d^  ■ (F^dZ)  (^y  ^2 ^^2  ^2 ^^2 

With  some  exceptions,  the  real  and  imaginary  parts  of  each  complex 
number  will  either  be  prefixed  by  R or  C respectively  or  will  contain 
an  R or  an  I within  the  respective  variable  name.  For  example,  the 
complex  number  z = a+b^t  could  be  called  RZ  + CZ^  where  RZ  = a and 
CZ=b  or  ZR  + Z1  /t  where  ZR  = a and  ZI  = b. 

II.  INPUT  AND  OUTPUT  VARIABLES 

The  first  five  variables  in  the  argument  list  of  the  subroutine 
statement 

SUBROUTINE  BESSEL  (PHI,  CHI,  ORD,  OPTl , 0PT2,  FJI,  SYK,  JPR,  LERR) 
are  input  variables.  Each  variable  must  be  real,  not  integer. 

PHI  Real  part  of  complex  argument  of  Bessel  function 

CHI  Imaginary  part  of  complex  argument  of  Bessel  function 

ORD  Order  of  Bessel  function.  The  subroutine  will  always 

compute  orders  m = ORD  and  n = ORD  + 1. 

0PT1=1.  Compute  ordinary  Bessel  functions  of  first  and  second 
kind. 

=2.  Compute  modified  Bessel  functions  of  first  and  second 
kind. 

0PT2=1.  Argument  is  given  in  rectangular  coordinates,  i.e., 
z = a+bZ  where  PHI=a  and  CHI=b; 

=2.  Argument  is  given  in  polar  coordinates;  i.e., 

z = PCOS0  + ZpsinS  where  PHI  = p and  CHI  = 9,  in  degrees. 
If  9 is  not  in  the  interval  - 180“  < 9 ^ 180°,  the 
subroutine  adjusts  the  angle  by  adding  or  subtracting 
360“  until  it  lies  within  the  interval. 

Error  messages  are  printed  if  the  input  is  not  in  the  correct  format. 

The  output  contains  two  real  arrays  of  four  elements  each  and  two  integer 
variables . 


FJI(l) 

Ordinary 
Re  J (z) 

Modified 

Re  I (z) 

SYK(l) 

Ordinary 

Re  Y^(z) 
m 

Modified 
Re  K (z) 

FJI(2) 

m m 

Im  I (z) 

SYK(2) 

Im  Y (z) 

Im 

FJI (3) 

Re  J (z) 

Re  I (z) 
n 

SYK(3) 

Re  Y^(z) 

Re 

Kn(z) 

FJI (4) 

Im  J (z) 

Im  I (z) 

SYK(4) 

Im  Yj^(z) 

Im 

Kn(z) 

8 


JPR 

LERR 


= 1 Indicates  Weber-Schlafll  series  used 
“ 2 Indicates  Gauss  continued  fraction  used 
= 3 Indicates  Hankel  asymptotic  series  used 
= 0 No  error  detected  in  subroutine 

= 1 Error  occurred  In  subroutine.  A printed  error  message 
from  the  subroutine  will  Indicate  the  section  of  code 
where  error  made. 


It  is  necessary  to  declare  the  arrays  corresponding  to  FJI(4)  and  SYK(4) 
in  a DIMENSION  statement  in  the  calling  program. 

III.  METHODS  OF  CALCULATION 


A.  The  Differential  Equation 

The  complete  solution  of  the  differential  equation 

dz  z dz  \ z ! 

is  a linear  combination  of  the  ordinary  Bessel  functions  of  the  first, 

J (kz) , and  the  second,  Y (kz) , kinds 
n n 

y = a J (kz)  + b Y (kz) 
n n 

where  a,  b,  k are  constants  and  n is  the  integer  order. 

A change  of  sign  in  the  differential  equation 

A.  I 4),.. 

dz  z dz  \ z / 

complete  solution  which  is  a linear  combination  of  the 

Bessel  functions  of  the  first,  I (kz),  and  the  second,  K (kz), 

' n n 

y = a I (kz)  + b K (kz) 
n n 

b,  k are  constants  and  n is  the  integral  order. 

B.  Preliminary  Calculations 

The  following  values  are  computed  at  the  beginning  of  the  code  up  to 
location  140  from  the  input  parameters  PHI  and  CHI: 


yields  a 
modified 
kinds 


where  a. 
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Rectangular 

Polar 

Coordinates 

Coordinates 

1. 

z 

PHI  + -c  CHI 

PHI  (cos  CHI+  -csin  CHI) 

2. 

P 1 

+ CHI^ 

PHI 

3. 

e 

2*ARCTAn/  sin  z\ 

CHI  (tt/ISO) 

\l+cosZ  ) 

4. 

ZR 

PHI  ' ' 

p * cos  6 

5. 

ZI 

CHI 

p * sin  9 

6. 

sinZ 

CHI/p 

7. 

cosZ 

PHI/  p 

Because  the  principal  values  of  the  ARCTAN  lie  between  -Tr/2  and  ir/2, 
the  half-angle  formula  was  used  to  compute  ARCTAN  z.  This  should 
make  the  calculation  independent  of  machine  limits  imposed  on  any 
predefined  ARCTAN  function. 

To  calculate  the  series  for  Bessel  functions  of  the  first  and 
second  kinds,  several  quantities  needed  later,  crn  be  computed  before 
generating  the  term  of  the  series: 

1.  log  z = log  p + /t0 

log  z + = log  p + ij)  + -te  = ZRL  + ^ ZIL 


where  i|»  = Y-ln2  = a constant 

Y = Euler's  constant  = .57721... 

ZRL  = log  p + ij) 

ZIL  = 

An  error  test  prevents  trying  to  compute  log  0. 


where  XR  = i 
4 


+ -LZl)^  = XR  + -CXI 

2 2 
(ZR  - zr) 


3.  T1 


XI  = -^  (ZR*  ZI) 

2 2 2 
p = ZR  + ZI 


4. 


ZR 


2 2 
ZR  +Z1 


-C  ZI 
ZR^+ZI 


2 


YR  + -c  YI 
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The  signs  of  alternating  terms  differ  in  the  infinite  series  used  to 

calculate  ordinary  and  modified  Bessel  functions.  Thus,  ] 

m 

SGN  = - 1.0  for  ordinary  Bessel  functions  and  J 

SGN  = 1.0  for  modified  Bessel  functions.  i 

' *'  ^ J 

I 

Tests  are  performed  beginning  three  lines  before  location  180  and 
ending  at  180  to  determine  the  method  of  calculation:  1 


1.  p < 2.5 

2.  2.5  < p < 21.0 

3.  (ord_er  ^ 1)^  ^ ^ 

P 

and  p > 21.0 


Use  Weber-Schlafli  series 

Use  recurrence  formulas  for 
Bessel  functions  of  the  first 
and  Gauss  continued  fractions 
functions  of  the  second  kind. 

Use  Hankel  asymptotic  series. 


kind 

for  Bessel 


i 


The  limits  given  here  are  suitable  for  BRLESC  I and  BRLESC  II;  these 
constants  must  be  changed  for  computers  with  higher  accuracy.  Further 
discussion  of  these  limits  is  in  Appendix  A. 


C.  Weber-Schlafli  Series;  lz|  ^2.5 


The  subroutine  always  calculates  Bessel  functions  in  pairs  of  order 
m and  n = m+1.  Because  orders  zero  through  three  are  used  so  frequently, 
the  initial  conditions  for  the  appropriate  series  are  calculated  directly. 
Initial  conditions  for  orders  n>3  are  calculated  from  general  formulas. 

The  series  calculations  for  the  Bessel  functions  of  both  the  first  and 
second  kind  for  orders  m and  n are  done  simultaneously  and  are  accurate 
for  small  values  of  |z|  where  0 < |z|  £ 2.5. 

Given  the  equations  for  the  ordinary  Bessel  function  of  the  first 
(J^)  kind  and  the  modified  Bessel  function  of  the  first  (1^^)  kind,^  one 

can  immediately  observe  that  the  difference  between  the  equations  is  in 
the  sign  of  alternating  terms  of  the  series. 


2 British  AeBoaiation  for  the  Advccnaement  of  Saienoe,  Bessel  Funotions, 
Part  I,  Mathematical  Tables  Vol  VI,  University  Press,  Cambridge  England, 
1937. 


= 1 - 


(1.  a.  a 


(i:)‘ 


(21) 


= 1 


(i:)‘ 


(2!)' 


(3!)' 


(3!) 
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IjCz) 


...AIM.  (I 


2 1:2: 


aJI.t.ffl; 


' Because  of  the  similarities  of  these  equations,  only  the  coding 

for  orders  0 and  1 of  ordinary  Bessel  functions  will  be  detailed  here, 
i It  is  immediately  seen  that  the  common  factor  of  the  terms  of  Jr.(z)  is 

z ZR  ZI  -t  ^ 

, 1+0^  and  of  (z)  is  y = — + -^  ' The  common  factors  for  orders 


0 and  1 are  specified  at  location  201  in  the  code: 


CMRl 

= 1.  1 

1 + 0-c 

CMIl 

= 0.  f 

\ 

CNRl 

= OR  = ZR/2.  1 

z ZR 

ZI  1 

CNIl 

= 01  = ZI/2.  / 

2 " 2. 

2. 

The  terms  of  the  series  are  computed  beginning  at  location  500. 

The  series  for  ordinary  and  modified  Bessel  functions  are  identical  in 
z 

powers  of  -j  but  remain  different  in  the  sign  of  alternating  coefficients. 
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The  real  coefficient  for  order  m=0  can  be  written  as 

“k  ■ ' “k-i 

and  for  order  n = m+1  = 1 by 


RR  = SGN 
k FR(BN+FR) 


BBr.i  = BB*BB,.^ 


where 


SGN  = 

- 1 for  ordinary 

Bessel 

functions 

= 

1 for  modified 

Bessel 

•..nctions 

BM  = 

order  m 

BN  = 

order  n 

FR  = 

k. 

For  k ^ 2,  each  term  of  the  factored  series  is  the  product  of  the 
previous  term  and  / zf  f ±1  1 . In  the  code  /z\^  = XR  + -tXI  and 


±1 

k (n+k) 


(i  pL_l  ■ 

yzj  Lk(n+k)J 


= BB  for  order  n.  The  terms  of  the  factored  series  are  stored 


in  the  arrays  TRM  and  TIM  for  J (z)  and  in  TRN  and  TIN  for  J (z) . Each 
term  is  computed  and  stored  (omitting  the  complex  notation)  as 

TMj^  = TMj^  ^ * AA  * for  order  m. 

The  terms  of  the  factored  series  are  summed  from  the  smallest  term  to 
the  largest  term  in  order  to  avoid  cancellation  error.  This  sum,  a 
complex  number,  is  then  multiplied  by  the  common  factor,  also  complex, 
to  compute  the  sum  of  the  infinite  series: 

STR  + -t  STI  TRM(K)  + TIM(K)  , ord.,:  m 

k k 

SUR  + ^ SUI  =X]  TRN(K)  + lYi  TIN(K)  , order  n 
k k 

Jjij(z)  = (CMRl  + .tCMIl)  (STR+.CSTI)  = RSM+  I CJM 


where  RJM  = CMRl  * STR  - CMIl  * STI  and 
CJM  = CMRl  * STI  + CMIl  * STR. 
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Similarly 


J (z)  = RJN+  -i  CJN  for  order  n. 
n 

Calculation  of  the  ordinary  and  modified  Bessel  functions  of  the 
second  kind  is  more  complex.  The  Weber-Schlaf li  series  contains  a 
logarithmic  term,  the  sum  of  an  infinite  series,  and  the  sum  of  a finite 
series.  As  before,  the  difference  between  the  ordinary  and  modified 
Bessel  functions  of  the  second  kind  can  be  observed  in  the  signs  of 
corresponding  terms: 


= I po^^^  {^-1"  2 + In  z|  - \ 

Ko(z)  = - I^(z)  jy-ln  2 + In  z|  + | ^ ilir 

. a 


(1+1) 


(1+1) 


(l-f|  +1+1) 


2:2: 


+ . . . ^ + ^ ^ ^ 


where  y = .5772156649,  Euler's  constant 

Y„(z,  - i 4 - M £-rT;^)T  (f) 


Kn^z)  = Fj^(n,z)  + F2(n,z)  + F2(n,z) 


where  Fj^(n,z)  = (-1)^^^  ^n^^^  | y - In  z + In  z| 
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F2(n,z)  - ( 


i L TtWt  (t)  • -7^  ) 


- I i;  {f'° 

The  common  factor  of  the  Infinite  series  for  both  the  ordinary  and  the 
modified  Bessel  function  of  the  second  kind  Is 

viv) 

finite  series  Is  factored 


The 


m-1 

£ 

r=0 


r-p;  /z\  ’^““(SGN)’^  = 

r:  ^2j 

1)  . /zV”  r + (SGN)J 


where 


r+1) . . . (m-1) 

SGN  = 1.0  for  the  ordinary  Bessel  functions  and 
SGN 

(m-1) I [ Is  the  common  factor  of  the  finite  series. 


(f] 


These  common  factors,  defined  for  orders  0 and  1 at  location  201,  are 
given  by 


CMR2  = SGN  * .5  = ± .5 


CM12  =0.0 

CNR2  = SGN  * .5  * OR 
CNI2  = SGN  * .5  * 01  = ± T 


for  order  0,  Infinite  series 


CMR3  = 
CMI3  = 


‘Hr) 


for  order  1,  Infinite  series 


CNR3  - SGN  * YR  » ± 


CNI3  = SGN  * YI  = ± 


for  order  0,  finite  series 
ZR 


2 2 

ZR*^  + ZI 

-ZI 

2 2 

ZR  + ZI 


for  order  1,  finite  series 


3 National  Bureau  of  Standards,  Handbook  of  Mathematiaal  Functions  i)ith 
Formulas,  Graphs,  and  Mathematioal  Tables,  U.S.  Government  Printing 
office,  Washington,  D.C.  1964. 


When  the  conunon  factor  for  the  finite  series  is  calculated  for  the  n 
order  beginning  at  location  300  in  the  code,  a check  is  made  to  prevent 
machine  overflow. 

The  terms  of  the  factored  finite  series  and  their  sum  are  computed 
at  location  400.  This  sum  is  stored  in  CMR4  + ■L  CMI4  for  order  m and 
CNR4  + i CNI4  for  order  n=iiri-l.  The  sum  and  common  factor  are  not 
multiplied  together  to  get  the  value  of  the  finite  series  until  the 
logarithmic  term  and  the  Infinite  series  term  of  the  equation  for  the 
Bessel  function  of  the  second  kind  are  assembled  at  location  560. 

The  Weber-Schlafli  or  infinite  series  term  of  the  equation  for  Bessel 
functions  of  the  second  kind  is  calculated  in  the  same  manner  and  in 
the  same  section  of  coding  (location  500)  as  previously  described  for 
Bessel  functions  of  the  first  kind.  After  factoring  the  common  factor 

2 

of  the  terms  of  the  infinite  series,  the  powers  of  are  identical  to 

those  in  the  infinite  series  for  Bessel  functions  of  the  first  kind. 

The  coefficients  of  the  terms  differ  in  their  numerators,  however,  and 
these  real  numerators  are  calculated  and  stored  in  P for  order  m and  Q 
for  order  n=iTri-l.  These  numerators,  P and  Q,  are  calculated  as  the 
remaining  portion  of  each  term  of  the  factored  infinite  series,  TRM(K) 

+ i TIM(K)  for  order  m and  TRN(K)+  -i  TIN(K)  for  order  n,  iS  computed. 

The  products 

P*[TRM(K)+^TIM(K)  ]=TRV(K)+.tTIV(K)  for  order  m and 
Q*[TRN(K)+^TIN(K)]=TRW(K)+.CTIW(K)  for  order  n 

til 

contain  the  entire  k term  of  the  factored  infinite  series  for  Bessel 
functions  of  the  second  kind.  The  sums  of  the  factored  infinite  series 
are  given  by 

SVR+^SVI=  Yj  [TRV(K)+^TIV(K)]  for  order  m 
k 

SWR+-cSWI=  Y [TRW(K)+.cTIW(K)]  for  order  n=iiri-l. 
k 

As  mentioned  above,  the  sum  and  common  factor  are  multiplied  at  location 
560. 

Each  of  the  factors  of  the  logarithmic  term  has  already  been 
computed.  Therefore  it  is  now  possible  to  assemble  each  of  the  three 
terms  of  the  equations  for  Bessel  functions  of  the  second  kind  as 
follows: 

a.  Logarithmic  term:  * (log  z - log  2 + y) , ordinary 

Im(2)  * (log  z - log  2 + y) , modified 

RLV  + ^ CLV  = T1  * (RJM  + i CJM)  * (ZRL  + I ZIL) 
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where  T1  Is  the  appropriate  sign  and 

RJM  ^ CJM  contains  either  the  ordinary  or  the  modified 
Bessel  function  of  the  first  kind. 

b.  Finite  or  power  series  term  ■ FVIR  + i.  FVII 

- (CMR3+^CMI3)  * (CMR4+-CCMI4) , for  order  m 
where  CMR3+-t.CMI3  is  the  common  factor  and 

CMR4+-CCMI4  is  the  sum  of  the  factored  finite  series 

c.  Weber-Schlafli  or  infinite  series  term  • FV2R+/tFV2I 

= T2  * (SVR  + I SVI)  * (CMR2+-tCMI2),  for  order  m 

where  CMR2  + ■i  CM12  is  the  common  factor 

and  SVR  + i.  SVI  is  the  sum  of  the  factored  infinite  series 

and  T2  is  the  appropriate  sign. 

Finally,  these  three  terms  are  added  and  then  multiplied  by  their 
common  factor  so  that 

Y (z)  or  K (z)  = SGPI  * [ (RLV+-tCLV)  + (FVIR  + i FVII) 

+ (FV2R  + i FV2I)  ] 

2 

where  SGPI  • — for  ordinary  Bessel  functions 

= 1 for  modified  Bessel  functions. 

D.  Gauss  Continued  Fraction  and  Recurrence;  2.5<|z|  <_  21.0 


Bessel  functions  of  the  first  kind,  J (z)  and  I (z) , for  medium 

n n 

values  of  |z|  where  2.5  < |z|  ^ 2^  0 can  be  calculated  using  the 
recurrence  relations:^ 

(z)  , n « nri-l 


Vi(^)  - 

2m 

m 

z 

2m 

z 

m 

starting  value  can 

be 

obtained 

described  in  the  previous  section  if  the  order  is  larger  than  |z| 
At  location  610  in  the  code,  r is  Incremented  until 


“r  ' ("r-1  * " 


(n+r) ] < 10 


-10 


where  Initially  Tl_“l.,  r ••  1,  and  n is  the  order  m + 1. 

^ -10 
When  the  order  FN“n+r  is  sufficiently  large  so  that  T1  < 10  , these 

4 N.W.  MoLaahlanj  Bessel  Funotione  for  Engineers ^ Clarendon  Press, 
Oxford,  1955. 
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I 

new  high  orders,  BM  = FN  and  BN  = FN+1,  are  used  to  calculate  the 
starting  values  of  J or  I.  A downward  recurrence  using  the  above 
recurrence  relations  is  performed  at  location  630  until  the  high  order 
BM  has  decreased  to  the  original  order  ORD. 

The  corresponding  recurrence  relation  for  modified  Bessel  functions 
of  the  second  kind  is  ^ 


K (z)  = K (z)  - ^ K (z). 
m-i  n z m 


Although  the  Weber-Schlaf li  series  is  useful  to  start  the  recurrence  when 
n > |z|,  functions  of  lower  order  cannot  be  calculated  accurately  from 
the  recurrence  relation  as  the  difference  of  two  nearly  like  numbers 
occurs  in  the  course  of  the  calculations. 

The  equation^ 


was  chosen  because  it  does  not  separate  the  analytic  and  the  logarithmic 
parts  of  the  function.  It  is  valid  provided  z does  not  lie  on  the 
negative  half  of  the  real  axis.  This  equation  is  related  to  the  confluent 
hypergeometric  function  discussed  by  Wall^: 


f (a,b;v) 


-u 

e 


a-1 


u 


(1+vu)^ 


du. 


It  is  seen  that 


where 


e ^ f(a,b;v) 


and 


(1) 


(2) 


5 G.N.  Watson,  A Treatise  on  the  Theory  of  Bessel  Functions,  The 
MacMillan  Co,  New  York,  1948. 

6 H.S.  Wall,  Analytia  Theory  of  Continued  Fractions,  D.  Van  Nostrand 
Co.,  Ina.,  New  York,  1948. 
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Similarly 


i 


-z 


e f(a-l,  b+1;  v) . 
If  a quotient  function  is  defined  as  ^ 


Qn(z) 


Vl^^> 

Kn(z) 


then 


Qn(z) 


f(a-l,  b-fl;  v). 
f (a,b;v) 


(3) 


The  expression  on  the  right-hand  side  of  equation  (3)  can  be  reduced 
to  a form  that  is  expressible  in  terms  of  Gauss  continued  fractions. 
The  procedure  is  outlined  below: 


1.  Integrate  equation  (1)  by  parts  to  derive  the  recurrence 
relation 

f(a,b;v)  = f(a+l,b;v)  + bv  f (a+l,b+l;v) . (4) 

2.  Let  a = a-1  and  b=  b+1,  then  substitute  in  equation  (4)  to  get 

f(a-l,b+l;v)  = f(a,b+l;v)  + (b+l)v  f(a,b+2;v)  (5) 

3.  Substitute  equation  (5)  into  the  numerator  of  equation  (3): 


F 


1 


Q^(z) 


(a,b;v)  and 


_ f(a,b+l;v) 

(b+l)v  f(a,b+2;v) 

f (a,b;v) 

f (a,b;v) 

_ f(a,b+l;v) 

1+ 

(b+l)v  f(a,b+2;v) 

f (a,b;v) 

f(a,b+l;v) 

= F^(a,b;v) 

1 + 

v(b+l)G^(a,b;v)  . 

Gj^(a,b;v)  are 

forms 

of  the  Gauss  continued  fraction 

(6) 


f (A.B;v) 
f(A,B-l;v) 


1 + Av 


1 + Bv 


1 + (A+l)v 


1 + (B+l)v 


1 + (A+2)v 


1 + 


(7) 


Let  A * a and  B » b+1.  The  left  hand  side  of  equation  (7)  is  now 
equivalent  to  Fj^(a,b;v)  from  equation  (6): 
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Fj^(a,b;v)  . 


f (A,B;v)  _ f(a.  b+l;v)  ^ 

f(A,B-l;v)  " f(a,b;v) 

If  A=a,  B=b+2,  then  similarly 


f(a.  b+2;  v) 
f(a,  b+1;  v) 


(a,b;v)  , 


These  continued  fractions  are  computed  at  location  760  in  the 
code  by  an  iterative  procedure.  If  it  is  assumed  that 


F^(a,b;v)= 


f(a+£-l,  b+£  ; v) 

f(a+^-l,  h+t-1  ; v) 


and 


G^(a,b;v) 


f(a+£-l.  b+-e+l;  v) 
f(a+£-l,  h+i.  ; v) 


then  it  can  be  shown  that 


1 + (b+£)v  F^^^  (a,b;v) 

F^(a,b;v)  = 1 + (b+£)v  F^^^^  (a,b;v)  + (a+.C-l)v 

and 


1 + (b+£+l)v  G£_|^^(a,b;v) 

G£(a,b,v)  - + (b+£+l)v  G£^^(a,b;v)  +(a+-£-l)v 

To  start  the  iterative  process 

1.  Choose  t = - 50  or  any  number  sufficiently  large  to  keep 

truncation  error  to  a minimum 

2.  Let  F£_^(a,b;v)  = 0 and  (a,b;v)  = 0 

3.  Iterate  backwards  until  t = 0. 

The  quotient  is  calculated  at  location  770.  This  quotient 

is  used  to  compute  both  the  ordinary  and  the  modified  Bessel  functions 
of  the  second  kind. 

The  modified  Bessel  functions  of  the  second  kind  are  obtained 
from  the  Wronskian  relatlon3 
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I (2)  K (z)  + 1 (z)  K (z)  - i • 

n n-l  n-l  n z 

By  definition  of  Q^, 

Vl<*>  ■ <!«<'> 

and,  therefore. 


K (z)  = 1 (8) 

+ I^(z)Q^(z)] 

If  z lies  in  the  right  half-plane,  equation  (8)  can  be  used  directly 

to  calculate  K (z).  The  values  for  I and  I , have  already  been 
n'  n n-l  ^ 

obtained  using  the  recurrence  described  in  the  beginning  of  this 

section,  and  the  value  of  has  just  been  calculated  using  the  Gauss 

continued  fraction.  These  values  are  assembled  in  location  780  through 
790  and  finally  stored  as  K^(z). 

If  z lies  in  the  left  half-plane,  analytic  continuation  formulas 
are  used  to  obtain  the  correct  functional  values 


1.  For  z in  quadrant  II,  then 

Kn(z)  = (-1)^  " ^Ijj(z)]  , t=-z 

2.  For  z in  quadrant  III,  then 

Kn^^)  ■ (-1)'''  +^I^(z)]  , t“-z 

The  ordinary  Bessel  functions  of  the  second  kind  are  calculated 
in  terms  of  Hankel  functions  which  are  linear  combinations  of  ordinary 
Bessel  functions 

(z)  - J^(z)  + ^ Y^(z)  (9) 

(z)  - J (z)  - I Y^(z).  (10) 

n n n 

Up  to  this  point  in  the  code,  the  quotient  function  and  the  ordinary 

Bessel  functions  of  the  first  kind  J (z)  have  been  calculated  for 

n 

medium  values  of  |z|.  So  that  equations  (9)  and  (10)  can  be  solved  for 
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Y (z),  a method  for  calculating  H (z)  in  terms  rf  Q or  J„(z)  must  be 
n n n n 

found.  This  method  starts  at  location  820  in  the  code. 

Using  the  integral  representation  of  (z) 


H»>U) 


' / _ IIL  1L\  °° 

= (J\^  e f -u  n-i  A ^ iuV- 

ynzj  r (n+i)  J ^ ^ ^ 2zy 


du 


(n+i) 

and  substituting  equation  (1)  yields 


n 


=(-y 


where 


a = n+i 
b = i-n 


V = ^ 

2z 


< arg  z < 2 


Stt  . 


Substituting  v=  into  the  definition  of  given  in  equation  (2) 

gives 


K (-tz) 
n 


(ty 


f(a,b;v). 


Therefore  H^^^(z)  can  be  written  as 
n 


.(1), 


-2-i  -iniT-t 


^(z)  = — e 

n IT 


K i-iz) 
n 


and  similarly 

(-)  ■ 


-2l 


-i  (n-l)ir/t 


If  another  quotient  function  P^^^(z)  is  defined,  then 


(z)  -t  K ,(--tz) 


n-1 


n-1' 


K (-Iz) 
n 
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r. 


(1) 

P ^ (z)  - I 


Likewise  If^ 


and 


^->t(z-injT  -iir 

r (n+i) 


/ 


then 


du 


P 


(2) 

n 


(z) 


-i  Q (-tz) 


where  v= 


i 

2z 


Using  the  Wronsklan  relation 


J 1 (z)  Y (z)  - J (z)  Y , (z)  = — 

n-1  n n n-1  ttz 


and  substituting  from  equation  (9) 


Y^(z)  = I [J^(z)  - (z)  ] 


(11) 


in  the  Wronsklan  yields 


J (z)  H^^^(z)  - J (z)  (z)  - - — 

n-1  n n n-1  ttz 


(12) 


Likewise 


Vl<^>  »S  <»)  • H 


(13) 


23 


when 


Y^(z)  = [J^(z)  - (z)  ] . 


(14) 


Dividing  both  sides  of  equation  (12)  by  H^^^(z)  , substituting  P^^^z) 
and  then  solving  for  (z)  finally  yields 


4 ^ 
IT  2z 


^ ■Jj^_]^(z)-'i-'ln(2)  Qj^('iz)  j 


(15) 


Similarly 


H ^^^(z)  = - ^ 

n TT  2z 


^ 

^n-l^^^  ^ ^Jj^(z)  Q^Uz) 


(16) 


Finally,  using  the  Hankel  function  calculated  by  equations  (15)  and 
(16)  and  the  ordinary  Bessel  functions  of  the  first  kind  calculated  by 
recurrence,  the  ordinary  Bessel  function  of  the  second  kind  Y^(z)  is 

calculated  from  equation  (11)  if  Im  z ^ 0 or  from  equation  (14)  if 
Im  z :■  0. 


E.  Hankel  Asymptotic  Series:  |z|  > 21.0 

Ordinary  and  modified  Bessel  functions  of  the  first  and  second 
kind  for  large  argument  (|z|>  21.0)  are  calculated  using  the  Hankel 
asymptotic  series  beginning  at  location  1000  in  the  code. 

If  z does  not  lie  in  the  right  half-plane,  it  is  rotated  through 
the  positive  real  axis  ± 180  to  either  quadrant  I or  quadrant  IV  so 
that  the  argument  of  z lies  within  the  range  of  all  the  formulas  used. 
After  the  functions  are  calculated  for  z in  the  right  half-plane, 
analytic  continuation  is  used  to  compute  the  functional  value  for  the 
original  z lying  in  the  left  hand  plane. 

Calculation  of  the  Hankel  asymptotic  series  begins  at  location 
1040  using  the  formulas  given  by  McLachlan^: 
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where 


g-p  sin  0 g't(p  co8-i0  - innr  ” +^Q^) 


VF 


^psin  6 ^_^(pcog0  + ^0  _ ^nnr  - iir ) 


(16) 


(17) 


m 


^ , >k  (m.2k)  (Am^-l^) (4in^-3^)  (4m^-l^) (4m^-3^) (4m^-5^) (4m^-7^) 


k-0 


(2z) 


2:(8z) 


4:(8z) 


(18) 


. ^ . i4.V.l.bteV3.^).teV,3!>  ^ ...  <1„ 

^ k=0  (2z)^*^  ^ l.(8z)  3:(8z)^ 


and  the  notation  (v,  m)  following  Hankel  is  defined  as 
V in  / 

V-J. 

(v,  m) 


(-l)-(^-v)  , (i^)  ^ 

TOir(v-TnH) 


m; 


= [4v^-1^1 [4v^-3^1. . . [4v^-(2m-l)^l 
ml  (2)^”' 


. (v.O)  - 1 


1 

The  terms  of  the  P and  Q series  are  evaluated  for  order  m and  n*in+l.  i 

The  coding  for  this  process  begins  after  location  1040  and  ends  just  { 

before  1090.  The  terms  of  P are  the  even  numbered  terms  of  a series 

n I 

(P+Q)m;  the  terms  of  are  the  odd  numbered  terms  of  (P+Q)^*  Using 

-t  • 1 

= RW  + -t  CW  as  the  argument  of  each  series,  instead  of  ^ , will  not 

only  affect  the  signs  of  alternate  terms  in  P but  will  in  effect  i 

n ' 

multiply  by  -t.  as  well  as  change  the  signs  of  alternate  terms.  The 
coding  for  the  terms  of  the  series  P^±  -c  can  be  summarized  as  follows: 
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P + i 

m 

P - 

m 

P + t 

n 

P - t 

n 


RS1+^'CS1= 

RS2+^CS2= 

RS3+^CS3= 


RS4+^CS4= 


E 

k 

L 

k 

E 


k 

E 


k 


TRM(K)+^E  tim(K) 

TRN(K)+X  ^TIN(K) 
TRV(K)+/E  xiV(K) 

TRW(K)+^  Etiw(K) 


Successive  terms  of  the  combined  series  are  computed  until  either 


I (P  + ^ Q ),  I < 10  or 
' m m k ' 

I (P^  + X 1 ^ 1 ^n^k  ^ completing 

the  calculation  of  Pi^cQ,  the  program  divides  into  two  distinct  sections 
to  compute  either  the  ordinary  or  the  modified  Bessel  functions. 


At  location  1100  the  Hankel  asymptotic  functions  for  the  ordinary 
Bessel  functions  are  computed.  Equation  (16)  can  be  rewritten  in 
terras  of  the  computer  code  for  order  m as 


(z) 


^^-c(RED-ZETA-C3-C4) 

1 

(C2*C1) 


*(RSl+.cCSl) 


FMl  = C8  * [C0S(ALPHA)+  I sin(ALPHA)]  * (RSI  + i CSl) 


and  equation  (17)  for  order  m as 

* ^(RED+ZETA-C3-C4) 

Hy-’(z)  ® 

m 1 


* (RS2  + i CS2) 


C2*C1 


FM2 


= C9  * [COS(ALPHl)  + ^SIN(ALPHl)]  * (RS2  + I CS2) 


where 
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Cl  . ^ 

C7  - e^^"® 

C8  - Cl  * C2  * C6 

C9  - Cl  * C2  * C7 

ALPHA- pcose  -i0-inr-iiT 

C3  = .25it 

ALPHl- PCO80  +i0-imiT-iiT 

C4  = .5*m*TT 

C6  = eP®^"® 

For  order  n = m+l,  the  exponential  term  changes  to 

^(RED-ZETA-C3-C5)  ^BETA  , „(1),  . 

e = e for  H (z)  »•  FNl 

n 

and  to 

-t(REIH-ZETA-C3-C5)  ^BETAl  , ^(2)/  s ™o 

e = e for  H (z)  - FN2 

n 

where 

C5  = . 5 * n * IT . 

If  the  real  part,  ZR,  of  the  given  argument  z lies  in  the  right 
halfplane,  then  the  Hankel  functions  will  be  used  directly  to  calculate 
the  ordinary  Bessel  functions  and  are  stored  in 


HMl 

= FMl 

-H<^> 

(2) 

m 

HM2 

= FM2 

-H<2) 

(2) 

m 

HNl 

= FNl 

-H<^> 

(z) 

n 

HN2 

= FN2 

CM 

c 

H 

(z) 

until  the  Bessel  functions  are  assembled  at  location  1140. 

If  the  given  z was  rotated  to  the  right  half  plane,  then  analytic 
continuation  must  be  used  to  obtain  the  correct  Hankel  asymptotic  functions 
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HMl  = H^^^(-z) 

HNl  = H^^^(-z) 

m 

n 

HM2  = H^^^(-z) 
m 

HN2  = H^^^(-z) 
n 

from  the  values  FMl,  FM2,  FNl,  and  FN2  just  calculated. 

If  the  original  z is  in  quadrant  II,  then  the  following  formulas 
are  used  at  location  1120: 


m m 


H^^^(-z)  = e'^"^  * H^^^(z)  + 2 cos(iror)  * 


^nnr 


e * FMl  + 2 cos(imr)  * FM2 


where  z is  in  the  right  half-plane  and  -z  is  in  the  left  half-plane 
Since  e = -1,  then 


HMl  = 

-FM2 

if 

the 

order 

m 

is 

even 

HNl  = 

FN2 

if 

the 

order 

n 

is 

odrt 

HM2  = 

FMl  + 

2. 

* FM2 

If 

the 

order 

m 

is 

even 

HM2  = 

-FNl  - 

2. 

* FN2 

if 

the 

order 

n 

is 

odd. 

Each  sign  will  change  if  m is  odd  and  n is  even. 


At  location  1130,  the  formulas  to  calculate  the  correct  Hankel 

functions  for  an  argument  originally  given  in  quadrant  III,  H (-z), 

m 

from  Hankel  functions  of  the  corresponding  argument  lying  in  quadrant  I, 

H (z),  were  coded  as  follows: 
m 


m m m 


HMl 

HNl 


H^^^-z) 


2.*FM1  + FM2 
2.*FN1  - FN2 


- e"  H<»(z) 
m 


If  order  m is  even 
if  order  n=m+l  is  odd 


1 
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I 


HM2  = -FMl 
HN2  = FNl 


if  order  m is  even 
if  order  n=in+l  is  odd 


Each  sign  will  change  if  m is  odd  and  n is  even. 

Since  the  appropriate  values  of  the  Hankel  function  for  a given 
z are  stored  in  HMl,  HM2,  HNl,  and  HN2,  their  linear  combinations  will 
yield  the  correct  values  of  the  ordinary  Bessel  functions  for  large 
values  of  z^: 


J (z)  = i = 

m mm 


J (z)  = i [H^^^z)  + H^^^z)]  = 
n n n 


Y (z)  =-  y [H^^z)  - H^^z)] 
m 2 m m 


.5  (HMl  + HM2) 
.5  (HNl  + HN2) 
-.5.t(HMl  - HM2) 


Y (z)  =-  ^ iH^^^z)  - H^^^(z)]  =-.5.t(HNl  - HN2). 
n 2 n n 


The  formulas  given  by  Watson  for  modified  Bessel  functions  of  the 
first  kind  were  rewritten  to  separate  the  real  and  imaginary  parts  of 

the  factor  ^ 


I (z)  = — ^ 1-1.)  (in,k)  ^ ^ 

™ V2nz  k=0  (2z)  V2tt  z 


-z  g(nH-i 


k=0  (2z) 


k)  , -1  ' arg  z ■ 3^ 
k 2 2 


where 


= 


Since  the  magnitude  of  each  term  of  P ± Q is  numerically  the  same  as 

m m 

described  in  equation  (18)  and  (19)  and  the  appropriate  sign  changes 

are  made  when  the  terms  are  summed  so  that  P +0  = RSI  + i CSl  and  P -Q  = 

m m m m 

RS2  - 'i  CS2  are  equivalent  to  the  summations  required  for  I (z),  we  can 
write 


m .m  .1  m m.rr.r^  m^m 
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J. 


Using  the  notation  of  the  coding,  this  equation  can  be  rewritten  as 
FMl  = C1*C2*C4*  e^^^^^(RSl+^CSl)  + C1*C2*C5  (RS2+^CS2) 

= C8[C4*(C0SA1+-cSINA1)(RSH-4CS1)  + C5  (C0SA2+4SINA2)  (RS1+4CS2)  ] 


where 


e^LPHl^(,Qg^j^  + I SINAI 


C8=  Cl  * C2 

ALPHl  = ZI  - ie 

ALPH2  = -ZI-ie  + iir+nm 


The  mechanics  of  computing  P + Q are  identical  to  those  used  for  the 

m m ^ 

Hankel  functions  just  discussed.  The  argument  used  is  = RW  + -t  CW, 

and  the  series  P ± Q is  calculated  and  stored  in  the  same  section  of 
m m 

coding.  Thus  when  computation  of  the  modified  Bessel  functions  is 
begun  at  location  1200,  the  factors  are  stored  as 


p 

m 

+ 

^m  = 

RSI 

+ 

yi 

CSl 

P 

m 

- 

Qm  = 

RS2 

+ 

i 

CS2 

P 

n 

+ 

Qn  = 

RS3 

+ 

■i 

CS3 

P 

n 

- 

Qn  = 

RS4 

+ 

1 

CS4 

It  is  noted  that  the  order  affects  two  factors  of  the  equation  for 

I (z):  ALPH2  and  P ± Q . For  order  n = m+1,  these  factors  become 
m m ^m 

ALPH3  “ - ZI  - i0  + irr  + rnr  and  P ± Q . 

n n 
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Thus 


I (z)  = C8[C4*e^^^“^(RS3+'CCS3)  + C5  * e'^^‘’“^(RS4  + I CS4)  ] 
n 

FNl  = C8(C4(COSAl+-tSINAl)  (RS3+^CS3)  + C5 (COSA2+>cSINA2)  (RS4+>cCS4)  ] 


Modified  Bessel  functions  of  the  second  kind  were  obtained  from 
the  equation^ 


JIT  2 

^ k=o 


(m.k) 


k=o  (2z) 


^-ZR  (-Z1  - !6) 

m m 


and  coded  as 


FM2  = C3  * C2  * C5  * e'^LPH4  + I cS2) 

= C9  * (C0SA4  + I SINA4) (RS2  + i CS2) 


where 

VF 

C9  = C2  * C3  * C5 
ALPH4  = - ZI  - ie. 

For  order  n=Tirt-l,  the  only  factor  which  requires  change  is 


Kn(z) 


-t(-ZI-i6) 


(p  - Q ) 

n n 


31 


FN2  = C9  * (C0SA4  + -CSINA4)  (RS4  + -tCS4). 

If  the  original  z was  not  rotated  to  the  right  half  plane  at  location 
1000,  then  the  values  of  the  function  have  been  calculated  for  the 
original  input  value  and  are  stored  in  the  output  arrays  of  the 
subroutine  as  follows: 


FJI(l)  + i FJI(2)  = RFMl  + I CFMl 

FJI(3)  + I FJI(4)  = RFNl  + I CFNl 

SYK(l)  + I SYK(2)  = RFM2  + I CFM2 

SYK(3)  + i SYK(4)  = RFN2  + I CFN2. 

If  z was  rotated  however,  analytic  continuation  must  be  used  to  find  the 
corresponding  functional  values  of  the  original  input  value.  The 
formulas,'^  coded  at  location  1230,  for  an  input  value  from  quadrant  II  are 

I (-z)  = I (z)  when  m is  an  even  order 

m m 

I (-z)  = -I  (z)  when  n is  an  odd  order 

n n 

K (-z)  = K (z)  - TT^  I (z)  when  m is  even 

m m m 

K (-z)  = - K (z)  - TT.C  I (z)  when  n is  odd. 
n n n 

The  corresponding  equations  for  an  input  value  from  quadrant  III  are 
coded  at  location  1240: 


I (-z)  = I (z)  , m even 

m m 

I (-z)  = -I  (z)  , n odd 

n n 

K (-z)  = K (z)  + TT^t  I (z)  , m even 

m m m 

K^(-z)  = 
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IV.  CONCLUSIONS 


Both  the  derivation  and  the  coding  of  the  formulas  used  In  the 
subroutine  were  carefully  checked  during  preparation  of  this  report. 

The  subroutine  Is  accurate  and  efficient. 

Because  sufficiently  accurate  tables  are  not  available.  It  Is 
difficult  to  check  the  accuracy  of  the  calculations  when  the  argument 
Is  complex.  Partial  verification  has  been  accomplished  In  the  region 
of  overlap  between  methods  of  calculation  used  within  the  subroutine. 
Further  verification  by  Independent  methods  of  calculation  Is  In 
progress. 

Chebyshev  approximations  are  generally  more  efficient  than  continued 
fraction  approximations  for  real  variables  but  are  not  appropriate  for 
complex  variable. 

One  of  the  reviewers  has  suggested  that  extension  of  the  program 
to  include  fractional  and  arbitrary  real  orders  would  be  useful  in  various 
physical  applications.  Only  Integral  orders  were  considered  in  this 
report  as  they  are  generally  sufficient  for  our  applications  In 
elasticity.  Fractional  orders  involve  rather  complicated  formulas  for 
analytic  continuation  and  should  properly  be  the  subject  of  a separate 
subroutine . 
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APPENDIX  A 


ATTAINABLE  ACCURACY  OF  THE  HANKEL  ASYMPTOTIC  SERIES 


35 


HOOKDIM}  PAOK^  BUMUMOT  riLMEB 


I'lie  logic  of  our  subroutine  required  a set  of  simple  inequalities, 
depending  only  on  argument  and  order,  for  determining  the  metliod  of 
calculating  the  Bessel  functions.  The  inequalities  used  to  select  tlie 
Hankel  asymptotic  series  were  originally  obtained  empirically,  after 
considerable  numerical  experimentation.  In  this  Appendix  we  show  these 
empirical  inequalities  are  conservative  and  may  be  derived  by 
asymptotic  methods  of  analysis. 

We  assume  the  argument  is  real,  positive,  and  large  compared  with 
the  order.  The  terms  of  a Hankel  asymptotic  series  decreases 
numerically  until  a minimum  is  reached,  then  increases  without  bound. 

The  error  is  generally  less  than  the  first  term  neglected.  It  is  common 
practice  therefore  to  terminate  the  series  just  before  the  minimum  term. 
We  calculate  the  approximate  value  of  the  smallest  term  in  terms  of 
order  and  argument.  The  required  inequalities  are  obtained  by  equating 
the  smallest  term  and  the  allowable  error. 

The  Hankel  asymptotic  series  for  the  modified  Bessel  function 
of  the  second  kind  is 


e 2'-0  2x  ^ 


where 


2^0  ^ 


r (n+J)  r i-n+'i) 


-E 

k=o 


(-1)  T, 


and 


T 


k 


r (k+j+n)  r (k+j-n) 
r (k+1)  (2x)'" 


,k  integral. 


Now  assume  k > n and  regard  k as  a variable,  not  merely  an  index. 


T(k)  = 


r (k+j+n)  r (k+s-n) 
r (k+i)  (2x)'" 


k variable 


Let 


u = log  T(k) 


or 
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it 


II  = loj;  r (k+5+n)  + log  r(k+j-n)  - log  P (k+1)  - k log  2x 


To  find  tile  minimum,  differentiate  u with  respect  to  k and  set  this 
derivative  equal  to  zero.  We  have 


d log  r (z) 
dz 


i|i(z),  the  psi  function 


Hence 


du 

dk 


= iii(k+i+n)  + iji(k+2-n)  - iji(k+l)  - log  2x 


The  leading  terms  of  the  asymptotic  formula  for  \li(z)  are  sufficient  for 
the  required  approximation; 

i|)(z)  ==  log  z - - - — r . 

^ 12z 

The  formula 

lii(z)  log(z  - J + , 


obtained  by  using  the  series  expansion  for  log  (1+h)  where  h = - + - — z 

2z  , 2 


is  more  convenient.  Let 


2Uz 


24(k+^+n) 


2A(k+i-n) 


2A(k+l) 


then 

^ = log(k+n+a)  + log  (k-n+b)  - log  (k+i+c)  - log  2x 


or 
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du  (k+n+a) (k-n+b) 

dk  (k+i+c)(2x) 


We  find 


du 

dk 


= 0 


if 


(k+n-ia)  (k-n+b)  . 
(k+i+c) 


We  now  assume  that 


2 

n 


< dx 


where  d is  a constant  in  the  range 


1 < d < 10  . 


Then 


k = 2x 


when  u is  a minimum. 

A more  accurate  value  of  k is  obtained  by  an  iterative  procedure.  Under 
the  order  conditions  assumed  above  we  obtain  the  following  cubic  equation 
of  k: 


312  2 127  2 

k - -rk  - n k + -rn  + ■:571c  - 2xk  = 0 
2 2 24 


or 


k 
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Til  solve  by  iteration,  we  assume 


, 2xk^  - k. 

k = i + 24 1 

i+i  2 ,22 

k.-n 
1 


k . = 2x 
1 


We  finally  obtain 


k 


2x 


6 


where 


6 


7 

48x 


+ 0(l/x^). 


The  fractions  given  above  are  of  order  1/x  since  we  have  assumed  that 

2 2 
n is  of  the  same  order  as  x,  and  consequently  n is  of  the  same  order 

as  k.  If  we  solve  for  x in  terms  of  k,  we  find 


2x=k- 


i^ 

2 


,24 


We  now  approximate  u for  large  values  of  x by  using  Stirling's  formula 
for  the  gamma  function  and  the  logarithmic  series: 

log  r(z>=  (z-|)  log  z - z -hy  log  2ir  + ^ + 0{l/z^) 

360z^ 

log  (1+z)  = z-  y-z^+^z^-^z^  + 0(l/z^) 


We  approximate  log  T (k+j+n) , log  (k+i-n) , and  log  f (k+1)  by  Stirling's 
formula,  then  represent  the  logarithms  which  occur  as  log  k + a series. 
We  also  express  2x  in  terms  of  k.  We  finally  obtain,  after  considerable 
algebra,  the  formula 
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2 2 A 

u = - 1 log  k-k+l  - ^ + ^ +n__^  + (j(i/k2) 


k*-  6k- 


In  terms  of  x this  becomes 
, 1 


y log  2x-2x+  y^-  - + 


where 


Since  u = log  r (k) , r (k)  = exp  (u) . 


Hence 


\ “ 


[1+  c +0(1/22)1 


In  our  program  we  used  the  Hankel  asymptotic  expansion  provided 


2x  < 42 


and 


n 

75—  < 1. 

2x 


These  requirements  are  evidently  conservative. 
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APPENDIX  B 


LISTING  OP  SUBROUTINE  BESSEL 
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JPI^  IS  AN  INTEGER  INDICATING  WHICH  METHOD  OF  COMPUTATION  WAS  USED 
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Tho  results  tnbulnted  in  this  appendix  were  selected  to  show 
calculations  in  either  rectangular  or  polar  coordinates,  in  each  of  the 
four  quadrants,  and  of  various  orders.  The  results  are  presented  in 
pairs  as  calculated  by  the  subroutine.  For  any  given  RHO,  the  first 
page  of  the  tables  gives  order  m and  n=in+l  for  Bessel  functions  of  the 
first  kind;  page  two  contains  orders  m and  n for  Bessel  functions  of 
tlie  second  kind.  Note  that  each  table  has  two  sets  of  duplicate 
arguments  corresponding  to  RHO  =2.5  and  UHO  = 21.0.  These  are  the 
cut-off  points  between  various  means  of  calculation;  the  results  for 
each  method  are  shown  for  comparison. 

Samples  for  polar  coordinates  with  ANG  = 0° , 30° , 60° , 90° , 120° , 
150°,  180°,  -120°,  and  -60°  for  ordinary  Bessel  function  of  order  zero 
and  one  begin  on  page  70.  Corresponding  modified  Bessel  functions  begin 
on  page  88.  This  sample  set  shows  calculations  in  each  of  the  four 
quadrants . 

Calculations  for  rectangular  coordinates  as  input  begin  on  page 
106  for  values  corresponding  to  ANG  = 45°.  Samples  for  orders  m=0 
and  1,  for  m=]0  and  11,  and  for  n=50  and  51  are  displayed.  Note  that 
there  are  errors  detected  by  the  subroutine  in  the  calculations  for  the 
first  three  arguments  of  all  the  tables  for  m=50.  The  error  prints 
(found  on  page  114  and  117)  have  been  included  for  the  user's  information. 
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C.299375130235953E 

-01 

1 

D .5 

30 .0 

.2  16A362AC68  53  57E 

CC 

0. 11  72289CC708627F 

00 

i 

1 .0 

30.0 

C .A3Ce0AAG7A2325OE 

cc 

0.18882P539793913F 

GO 

1.5 

30.0 

C .633i95A2532695CE 

cc 

0.1793878575828756 

CO 

1 

; .0 

3T  .0 

C . 799e609>.C592A73E 

cc 

0.9979758660389608 

-01 

1 

2.5 

30.0 

0.8908550537725628 

cc 

-0.2103663978770998 

00 

3C  .0 

C . 8908  55C53772563E 

cc 

-0.2103663978770996 

GO 

2 

3.0 

30.0 

0.8529917352177756 

cc 

-0.579590706638979E 

CO 

2 

5.0 

30.0 

-C. 1915711138119876 

01 

-C. 159962726355877E 

01 

2 

10.0 

30 .0 

C.17A8i598C6i9617E 

02 

-0. 5730179C5:C9032E 

01 

c. 

15.0 

30 .0 

-C.lAi95j6iAAeS187E 

C2 

0.1839690955505926 

03 

2 

20.0 

30 .0 

-C.17AC1A266C2A26CE 

09 

-0.e73967366158393E 

03 

2 

21.0 

30 .0 

-0.2886703988989028 

09 

0.122  D5D261  389379E 

09 

2 

21.0 

30 .0 

-C. 2886703988989028 

09 

0.  122050261389378E 

09 

3 

25.0 

3C.C 

C. 1597955015299736 

05 

-0.190132778559756E 

05 

3 

30.0 

30.0 

0.7789766918085588 

05 

0.223958193208723E 

06 

3 

AO  .0 

30 .0 

C . 1275085228756858 

OP 

-0.276651 D895680C2E 

08 

3 

50.0 

30 .0 

-0.2769989399192338 

10 

0.  1973898569931  19E 

10 

3 

75.0 

30  .C 

0.8679599251518258 

15 

-0.266960721975677E 

19 

3 

100. 0 

30  .0 

-C . 196512893920391F 

21 

-0.632937118915998E 

20 

3 

7.'i 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
imU  COPY  FUKiaSHii)  TO  DDC 


0PT1=  1.0 

0PTZ=  2.0 
ORO  = 0.0 


ORDINARY  BESSEL  FLNCTIONS,  SECOND  KINL, 

CF  COMPLEX  ARGLMENl  IN  POLAR  COOPCINATFL 
OF  ORDER  M = 0 


RFO 

ANG 

RE  Y 

IP  Y 

METFOC 

0.1 

20.0 

-C . 1526231S3926885E 

01 

0. 33762A8A82A7792E 

CO 

I 

0.5 

20.0 

-C.A60t 1833ie86311E 

00 

0.383850315053CC5E 

00 

1 

1 .0 

20.0 

C.9C1620659975732E- 

-01 

0. A2910502553A78AE 

00 

1 

C 

20.0 

C .A768A63A704A623E 

00 

0.3957276805617846 

00 

1 

2.0 

20.0 

C.7711183eA99996AE 

CC 

0.2A1239102A29762E 

00 

1 

2.3 

20.0 

C.S5722615066227CE 

00 

-0.5197033361330A8E- 

-01 

1 

2.5 

20 .0 

C.957226150662271E 

CC 

-0.519703336133051E- 

-01 

2 

3.0 

20.0 

C.9£7933A8228A13eE 

00 

-0.A70A8705A202657E 

00 

2 

5 .0 

20.0 

-C.1216C270i5909C7E 

01 

-0. 17A60885A068330E 

01 

2 

10  .0 

20 .0 

C.1E1A537A9679991E 

02 

-0. 50A760910158662E 

01 

2 

15.0 

20.0 

-0.1997772980609618 

02 

0. 1P5917611981269E 

03 

20.0 

20.0 

-C.x7A13772A3A8276E 

OA 

-0.923017117111215E 

03 

2 

21.0 

20.0 

-C .29A578273583096E 

OA 

0.117282087152003E 

04 

2 

2.  .0 

20 .0 

-C.29A578373583096E 

OA 

0.1172820871520C3E 

OA 

3 

25.0 

20. 0 

C.1638A1A1306A353E 

05 

-0.1386380369AA722E 

05 

3 

30.0 

20.0 

C .7522362821221A9E 

05 

0.226A230A5537A97E 

06 

3 

AO  .0 

20.0 

C . 1212A069C9E388AE 

08 

-0.27693991338 1966 E 

08 

3 

50.0 

20.0 

-C. 3800992355600088 

1C 

0. lAA8018gA531719E 

10 

3 

75.0 

20.0 

C.89054262A880818E 

!•= 

-0.215590057027113E 

lA 

3 

100.0 

20.0 

-C . 19672A2A16846A6E 

21 

-0.6430804218874158 

20 

3 

AND  ORDER  1 

N = 

P+1  = 1 

RFC 

ANG 

RE  Y 

IP  Y 

METFOC 

0.1 

20.0 

-C.56C205A52682501E 

01 

0.315122390834242E 

01 

•t 

0.5 

20.0 

-C.1222C56719C970CE 

Cl 

0.6147685276338126 

00 

A 

1 .0 

20  .0 

-C. 7815648286320386 

CC 

0.416719012330624E 

00 

1 

1.5 

2C.C 

-C.A985A68273640226 

OC 

0.4928747737S0581E 

00 

X. 

^ • 0 

20.0 

-C .2022486555902126 

oc 

0.6329044C5511599E 

00 

i. 

2.5 

20.0 

C. 1570225891256026 

CC 

0.743200458638169E 

00 

A 

2.5 

20.0 

C. 157C225891356046 

CC 

0.743200458638169E 

00 

2 

3.0 

20.0 

0.5824567848355826 

CC 

0.743173898106327E 

00 

2 

5.0 

20.0 

0.1574508750533656 

01 

-0.1409653983713856 

01 

2 

10  .0 

20  .0 

0.5729812563728006 

01 

0.174799025577091E 

02 

2 

15.0 

20.0 

-C.183A6414C66237C6 

03 

-0. 14195296064C065E 

02 

2 

20. C 

20.0 

C. 8734673729936566 

03 

-0.174014287575281E 

C4 

2 

2.  .0 

20.0 

-C.122C5026122438C6 

04 

-0.2886703484182976 

04 

2 

21.0 

20  .0 

-C.122C5026132A3796 

04 

-0.2886703484182976 

04 

3 

25.0 

20.0 

C. 1A01327785559226 

05 

0.1597955015185956 

05 

3 

30.0 

20.0 

-C. 2234581932087676 

06 

0.7789766418086426 

05 

3 

AO  .0 

20.0 

C. 27665x0895680026 

08 

0.1275085228756856 

08 

3 

50.0 

20  .0 

-0.1472898569431196 

10 

-0.3T6948439914233E 

10 

3 

75.0 

20  .C 

0.2664607219756776 

14 

0.8874594251518256 

15 

3 

ICO.O 

30.0 

0.62293711891 54986 

2C 

-0.1965128434203416 

3 

75 


OPT  1 = 

1.0 

CRL INARY  RESSEL 

FLNOTION5,  FIRST  KINL 

- 1 

0PT2  = 

2.0 

Of  COMPLEX  ARGLMENT 

IN  P0(  AR  COOPC INATES 

ORC  = 

0.0 

OF 

OPOER  f = 0 

Rl-0 

ANG 

RE  J 

IP  J 

METFOC 

0.1 

60. C 

C.  1C012A<521  831  59AE 

Cl 

-0.2166A1667A09577E- 

02 

1 

0 • ^ 

60  .0 

C.103C75Aq23P5372E 

01 

-0.5A97:?926707177E- 

01 

1 

1 .0 

60.0 

C.111675C11576076E 

01 

-0.230032Q660A0576F 

00 

1 

1 .5 

60. C 

C . 123667CAeA3C371E 

01 

-0.555AR93AA71ieA6E 

00 

1 

Z .0 

60.0 

C . 1 3A639C8372698AE 

01 

-0.10a0968132377AeE 

01 

1 

1.5 

60.0 

C.136528827AA3692E 

01 

-0.:P72223656759A6E 

01 

1 

Z.5 

60 .0 

C.136528e27AA3692E 

01 

-0. 18722236867  59A6E 

01 

2 

3.0 

60.0 

C. 1155792CC9aA768E 

01 

-0.300262937063371E 

01 

2 

5.0 

60.0 

-C.eAllA26251A7852E 

01 

-0. 110161A3076A326E 

02 

lu  .0 

60.0 

0 . 1 39A20238990127E 

02 

0. 735811296869062E 

03 

15.0 

60  .0 

C.26A264623i507A9E 

05 

-0.3700018233055AOE 

05 

2 

20  .0 

60.0 

-C.26A2ei315817822E 

07 

0.911 112779A8C 107E 

06 

2 

21.0 

60.0 

-C .A772763557926eAF 

07 

n.  '^0167A968032690E 

07 

2 

21  .0 

60.0 

-C .A77276355792685E 

07 

0. 501674968C32691E 

07 

3 

25.0 

60.0 

C. 1S1597942931977E 

09 

0.6579001652A9202E 

08 

3 

30.0 

60.0 

-C. 791224672881744E 

10 

-0. 115929A878271  13E 

11 

3 

.0 

60. C 

C.AA2567A730R409CE 

lA 

-n.5A3i06951ie8832F 

lA 

3 

5 0 . C 

60 .0 

C.333269769107119F 

18 

0. 139393970580571E 

18 

3 

75 .0 

60  .0 

C.6671Ai394754871E 

27 

n.33l9933AA232796E 

27 

3 

ICO  .0 

60.0 

C. lACe73927196622E 

37 

0. fl21A58A96603586E 

36 

3 

AND  ORDER 

N = 

N+1  = 

RFC 

ANG 

Rc  J 

IF  J 

METFOC 

0 . 1 

60 .0 

C.25O6251JC1012OCE 

-01 

0.4330124763177868 

-01 

1 

0.5 

6C.C 

0.1328529768506168 

OC 

0.2164355065513C6E 

00 

1 .0 

60.0 

C .3137742756200888 

CC 

0.4307104474414C0E 

00 

1 

c 

i.  • 

60.0 

C.595335397A4625AE 

CC 

0.6315907103863008 

00 

1 

2 .0 

6 C . 0 

C. 1037841577926528 

01 

0.7878528168673888 

09 

1 

2.5 

60.0 

C. 1709510500296168 

01 

0.8337338339538888 

on 

1 

60.0 

C.17C951C5CC29616E 

01 

0.8337333339538898 

00 

3.0 

60.0 

0.2680760128484328 

01 

0.6491633510442078 

GO 

5.0 

60.0 

C.9575O11C7101O5CE 

Cl 

-0.8279192203270308 

01 

2 

10.0 

60.0 

-C.7C3135CCCC07194E 

03 

0.  3262734351127118 

02 

2 

.5.0 

60.0 

C. 36376.2303883578 

05 

0.2502034673250386 

05 

20.0 

60.0 

-C.927597C44231115E 

06 

-0.2769171616848618 

07 

2 

21.0 

60 .0 

-0.4970657072393888 

07 

-0.4612650291793968 

07 

2 

21.0 

60.0 

-0.4970657072393898 

07 

-0.4612650291793968 

07 

3 

25  .0 

60 .0 

-0.6269215530933868 

08 

0.1889301166229778 

09 

3 

30.0 

60 .0 

C.1135789CC643696E 

11 

-0.7895553413009838 

10 

3 

AO.O 

60. C 

0.5400033381419608 

14 

0.4343270085704828 

14 

3 

50.0 

60.0 

-C.13641245576317CE 

18 

0.3311770686376908 

18 

3 

75  .0 

60 .0 

-0.3278260469408758 

27 

0.6643953754634928 

27 

3 

100  .0 

60.0 

-0.8143590669552088 

36 

0.1404693091667448 

37 

3 

7f) 


OPT  1 = 
OPT2  = 
ORC  = 

R»-0 
0.1 
0.5 
: .0 
. .5 
2 .0 
2.5 
2.5 
3 .C 

5.0 

10.0 

15.0 

20  .0 

21.0 

21.0 

25.0 
30  .0 
AO.O 

50.0 

75.0 
1 Ou  . 0 


R»-C 
0.1 
0.5 
1.0 
: .5 
2.0 
2.5 
2.5 

3.0 

5.0 

10. C 

15.0 

20.0 
2.  .0 
21.0 

25.0 

30.0 
AO.O 
50  .0 

75.0 

100.0 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLS 
PROM  COIY  FUhiilsrLEav  TODUC 


1.0  ORDINARY  BESSEL  FLNCTIONS,  SECONC  KlhL, 

2.0  OF  COMPLEX  ARGLMFNT  IN  POLAR  COOPCINATES 

0.0  OF  CPCFR  M = 0 


ANG 

RE  Y 

I M Y 

M0TFOC 

60  .0 

-C.15AC<;aS63<.C8115E 

Cl 

0.672219671953312E 

00 

1 

60 .0 

-C.5  136Ffl56fl91  13'57F 

CC 

0. 7507509662560  15F 

CO 

1 

60.0 

-C.6  723  1 1 2 30821477F- 

-0’ 

0.912223551678369E 

00 

1 

60.0 

C,4,t2e7^l  76  30291  3E 

CC 

0. 1097392059891 37E 

01 

1 

60  .0 

C.lC<t997<i0A92  7S<.tF 

ri 

0.125636969387099E 

01 

1 

er  .c 

C. lF67P8i051 1219CF 

Cl 

0.  1 339  75779  196637E 

01 

1 

60.0 

C. 1867081051 121 P9F 

Cl 

0.1 30975779196637E 

01 

2 

60 .0 

C .3000389^  751iO<.<.F 

r 1 

0.1  12  312  378570383E 

01 

2 

60. C 

C.llC2C3993371ft52F 

02 

-0.P91 3178989511080 

01 

2 

60.0 

-C.7350113i9255232E 

03 

3.  1 39920609  380260E 

02 

2 

60.0 

C.3  7CCC  1 02  3 3C5O92E 

0‘ 

0.269269623l961C2e 

05 

2 

60 .0 

-C.9  1 1 1 12  7 79<,0C1C3E 

06 

-0.285281 315817822E 

07 

2 

60. C 

-C.5Cl67<,960C32fe9CF 

07 

-0.97  7276355792683E 

07 

2 

60.0 

-C . 5C 16  7^960O32691E 

07 

-0.9772763557926850 

07 

3 

60.0 

-C.  6 5 79C0i652<.92C2E 

OF 

0.1915979929319770 

09 

3 

60  .0 

C.115S29<.0  702  71  1 3E 

11 

-0. 7912296720817990 

10 

3 

60.0 

C.5531C6951108833E 

19 

0.992567973089090F 

19 

3 

60. C 

-C. 1393C397C580571E 

10 

0. 333369769107119E 

18 

3 

60.0 

-C.3319933^A232796E 

27 

0.6671913997598710 

27 

3 

60  .C 

-C .021^509966035860 

36 

0.1908739271966220 

37 

3 

ANC  ORDER  1 

N = 

^♦1  = 1 

ANG 

RE  Y 

IM  Y 

METHOC 

60.0 

-0.3256561999229230 

01 

0.5999599227990280 

01 

1 

6r  .0 

-C.0953EeC56159719E 

oc 

0.1010909990781670 

01 

1 

6C  .0 

-C. 759266252179981E 

CC 

0.5933927308936810 

CO 

1 

6C  ,C 

-0.8206398936691610 

oc 

0.6932825318269760 

00 

> 

6C  .0 

-C. 0999997995986320 

CC 

0.1065960012113280 

01 

1 

60  .0 

-C. 0907590579092090 

oc 

0.1709685736929000 

01 

6C  .0 

-C. 098759C579O92O9E 

CC 

0. 1709685736929C0E 

01 

4L 

60 .0 

-C.6059C7596C7O777E 

oc 

0.2671772267099700 

01 

c 

60  .0 

C .e27799C101O993CE 

01 

0.9570315077786320 

Cl 

2 

60.0 

-C.  3262  7 3C59291926E 

02 

-0.7031399757755530 

03 

2 

60. C 

-C.2502C3967329825E 

05 

0.3637612303887920 

05 

2 

60.0 

0.2769171616698610 

07 

-0.9275970992311190 

06 

2 

60  .0 

C .961265C29179396E 

07 

-0.9970657072393880 

07 

2 

6C  .0 

C.961265C29179396E 

07 

-0.9970657072393890 

07 

3 

60. C 

-0.1089301166229770 

09 

-0.626931553093386E 

08 

3 

60.0 

€.7095553913008830 

1C 

0.1135789006986960 

11 

3 

60  .0 

-C .929227C08570982E 

19 

0.590P03338191960E 

19 

3 

60 .0 

-0.2311770686376900 

18 

-0.1369129557631700 

18 

3 

60.0 

-C.669395375963992E 

27 

-0. 3278360969908750 

27 

3 

60.0 

-C.19C969309166799E 

37 

-0oR19359066955208E 

36 

3 

77 


PAGE  IS  BEST  QUALITY  PKACnCAEIiS 
roOM  COPY  FURNISHED  TO  DDC 


OPT  1 = 

1.0 

CRLiINARY  BESSEL 

FLNCTIONS,  FIRST  KIRC, 

0PT2  = 

2 .f 

CE  CCMPLEX  ARGLPENT 

IN  POLAR  COORDINATES 

ORT  = 

0.0 

CE 

ORDER  R = 0 

RPC 

A N G 

RE  J 

IR  J RETROD 

U . 1 

SC  .0 

C.1CC2501562S3A1CE 

01 

-0.4365287688259786-18 

1 

0.5 

SO  .0 

C . 1C63A833707A1 32E 

01 

-0.112437677 94 0591E-16 

1 

: .0 

SO  .0 

C.  126tC65e7775201E 

01 

-0. 492 800158794 543E- 16 

1 

1 . 5 

sc  .0 

C.  16A67231897728SE 

01 

-0. 128397127942  1076-  15 

Z . 0 

sc.o 

C . 22  7S5e53C233607E 

01 

-0.2773966088530546-15 

A 

..  . 5 

so  .0 

C .32ese3SlAAC5012E 

01 

-0. 54 862 345 6 89 8 C 64 E- 15 

1 

^ .5 

sc  .c 

C.32ese3SlA4C5012E 

01 

-0.548623456898063E-15 

2 

T .0 

sc  .c 

C.AeeC79258586502E 

01 

-0. 103416265 8 168 3 IE- 14 

2 

5 .0 

so.c 

C.2723987i82360AAE 

C2 

-0.1060993995093316-13 

C. 

iO  .0 

so  .0 

C .2ei  5 71  662eA6626E 

04 

-0.2 32901 399C75728E-11 

2 

.0 

so.c 

C.23S6A937329791AE 

06 

-0. 4291 71 2 1703 17 64 E-09 

2 

20.0 

sc  .c 

C . A 3 55e2825595536E 

08 

-0.7403868212689106-07 

2 

2 1 . C 

so.c 

C.  1 1 55  139619221  580 

OS 

-0.2064219268011546-06 

L. 

2.  .C 

so.c 

C . 1 155  13S61922158E 

OS 

-0.258161885294257E-11 

3 

25  .C 

sc  .c 

C.577A56C6C646632E 

1C 

0.262409486 5 199 82 E-08 

3 

30.0 

so  .0 

C . 78  16722978239780 

12 

0.29 3993966 93 94 5 7 E-06 

3 

AO  .0 

so.c 

C.  iA8SA77A793AlSSE 

17 

0.4164324CCC70393E-02 

3 

5C  .0 

sc.o 

C . 29  32  5 53  7638493^0 

21 

0.652475155705402c  02 

3 

75.0 

so.c 

C.172263S07803581E 

32 

0.2537569451837676  13 

3 

100.0 

so.c 

C.1C7375170713108E 

43 

0. 118223545927515E  24 

3 

and  order  n = 

R + 1 = 

REO 

ANG 

RE  J 

IR  J 

RETROD 

■J  . 1 

SC  .C 

C .4376  19636314585E-17 

0.50D625260470927E- 

-01 

1 

0.5 

90  .C 

C.238785Si24734C6E-lt 

0.2578'»43053908966 

00 

1 

1 .0 

90 .0 

C .6ill67664C591  76E-16 

0.5651591039924856 

00 

1 

1 . 5 

SC.O 

C . 1297851874008556-15 

0.9816664285779086 

CO 

1 

2 .0 

SC  .C 

C. 25  88463838005466-15 

0.1590636854637236 

01 

1 

2.5 

SO.C 

C. 49770851  1 0687816-15 

0.2516716245288706 

01 

2.5 

SO.C 

0.4977085118687816-15 

0.2516716245288706 

01 

2 

3.0 

SO.C 

C.S32C4631686035CE-15 

0.395337021740261E 

01 

2 

5.0 

SC.C 

0.9754148362731256-14 

0.2433564214245056 

02 

2 

10  .0 

sc.o 

C.22223iC9328609CE-ll 

0.267098830370126E 

04 

c 

15.0 

so.c 

C .41  56332165915276-09 

0.3281249219702066 

06 

2 

20  .0 

sc  .C 

C.7226C8466770682E-07 

0.4245497338512786 

08 

2 

21.0 

sc.o 

C.2C16S1576593984E-C6 

0.1127291991377766 

09 

2 

21.0 

so.c 

0.1172846632506886-09 

0.1127291991377766 

09 

3 

25.0 

so  .0 

C .77  lie03982C1133E-08 

0.5657865129878716 

10 

3 

30.0 

SC.C 

0.8668876545865016-06 

0.7685320389389576 

12 

3 

43.0 

SC.C 

C.  1233372426741626-01 

0.1470739616325946 

17 

3 

50.0 

SO.C 

C.  1S3754515243797E  03 

0.290307859010356E 

3 

75.0 

so.c 

C . 75614353S2S496SE  13 

0.1711116015296536 

32 

3 

ICO  .0 

SC  .c 

0.3528837107812446  24 

0.1068369390338166 

43 

3 

78 


THIS  PAGE  IS  BEST  QUALITY  PEACIICABLE 
EHOM  COPY  FUftiaSiiiiL  TO  DDC 


0PT1=  1.0 

OPT2=  2.P 
ORC  = C.O 


CRDINARY  BESSEL  FLNCTIONSt  SECOND  KINC, 

CF  COMPLEX  ARGLMENT  IN  POLAR  CCOPCINATES 
CF  ORDER  M = 0 


RFO 

ANG 

R£  Y 

IM  Y 

METFOC 

0.1 

90.0 

-C.15A512C13C02621E  01 

0. 100250156293910E 

01 

1 

0.5 

9C  .0 

-C.5ee5C3A5869720eE  00 

0. 106398337079132E 

01 

1 

: .0 

90  .C 

-C .268C32A820339eeE  00 

0.1266065877752018 

01 

A, 

1 .5 

90  .0 

-0.1361128986235908  00 

0.169672318977289E 

01 

1 

2 .0 

90.0 

-0.72507O913A38698F  -01 

0.227958530233607E 

01 

1 

2.5 

90.0 

-0.3969168512609228-01 

0.3289839199050128 

01 

1 

2.5 

90.0 

-0.39691 68512609228-01 

0.3289839199C5012E 

01 

2 

3.0 

90.0 

-0 .2211585537955978-01 

0.988079258586502E 

01 

2 

5.0 

90.0 

-0. 2399 82 61811939 5E -02 

0.272398718236099E 

02 

2 

10.0 

90 .0 

-0.113191368953861E-09 

0.281571662896626F 

09 

2 

15. C 

90. C 

-0.6208393958975208-07 

0.339699373297919E 

<6 

2 

20  .0 

90.0 

0.7367318357578038-07 

0.935582825595536E 

08 

2 

21.0 

90 .0 

0.2062906705755828-06 

0.115513961922158E 

09 

2 

21.0 

90.0 

-0.1286796067197908-09 

0.115513961922158E 

09 

3 

25.0 

90.0 

-0 .262630021 899500E-08 

0.577956060696632E 

iO 

3 

30  .0 

90 .0 

-0.29 39 9398051 52 308-06 

0.781672297823978E 

12 

3 

AO  .0 

90.0 

-0.9169329000703938-02 

0.1^89977979391998 

17 

3 

50.0 

90.0 

-0 .652975155705902E  02 

0.293255378389939E 

21 

3 

75.0 

90.0 

-0 .2537569951 83767E  13 

0.172263907803581E 

32 

3 

i 0 1-'  . 0 

90.0 

-0. 118223595927515E  29 

0. 107375170713108E 

93 

3 

AND  ORDER  1 

\ = 

M+1  = 1 

RFO 

ANG 

RE  Y 

IKY  1 

»'ETFOC 

0.1 

90.0 

-C.5CC62526C970933E' 

-Cl 

0.627315292139332E  01 

1 

0.5 

9C.C 

-C.2578993C5390896E 

00 

0.105952316875680E  01 

1 

1.0 

9C.C 

-C. 565159103992985E 

CO 

0.383186093879565E  00 

1 

- .5 

90.0 

-0.9816669285779088 

cc 

0.176590558389380E  00 

2.0 

90  .C 

-C . 159C63685963733E 

01 

0.89091 385 89902 60 E -01 

1 

2.5 

90  .C 

-0.2516716295288708 

01 

0.970903596 83 35 8 lE-01 

1 

2.5 

90. C 

-0.2516716295288708 

01 

0.97090359683 35 80E-01 

2 

3.0 

90. C 

-0.395337021790261E 

01 

0.2 5 569378 09392 69 E-01 

2 

5.0 

90. C 

-0 .293356921929505E 

02 

0.2 5 7988089096 8 37E-02 

2 

10.0 

90. C 

-0.267C98e30370126E 

09 

0.1187218013392C0E-C9 

2 

15.0 

9C.0 

-0.328129921970206E 

06 

0.699798 87699 5 07 lE-07 

2 

20.0 

90 .0 

-0.929599733851276E 

08 

0.726353737796087E-07 

2 

21 .0 

90.0 

-0.112729199137776E 

09 

0.201 82592291 5 10 lE-06 

i. 

21.0 

90. C 

-C. 112729199137776E 

09 

0. 25 1630989 3679 76 E-09 

3 

25.0 

90. C 

-C.565786512987871E 

1C 

0,771905301 8 3 89 12 E-08 

3 

30.0 

90.0 

-C.76e532C38938957E 

12 

0, 866887668 3867 llE-06 

3 

90.0 

90.0 

-C.197C73961632599E 

17 

0.123337292679 162 E-01 

3 

50.0 

90.0 

-0.290307e59010356E 

21 

0.  193759515293797E  03 

3 

75.3 

90.0 

-C.171111601529653E 

32 

0. 756193539299969E  13 

3 

100.0 

90.0 

-C.lC6e36939033816E 

93 

0.352883710781299E  29 

3 

79 


THIS  PAGE  IS  BEST  QUALITY  FRACXlCABIiS 
from  copy  furnished  to  DDC  ^ 


OPT  1 = 

1 .C 

CRLINARY  BESSEL  1 

FLNICTIONS,  FIRST  KIRC 

• » 

0PT2  = 

2.0 

CE  COMPLEX  ARGLMFNT 

IN  POLAR  COOPCIRATES 

ORC  = 

0.0 

OF 

ORDER  f*  = 0 

RPO 

RE  J 

IH  J 

RETFOL 

0.1 

12C.C 

C.:C012Aq2183159AE 

01 

0.2166Ai667A09577E- 

■02 

1 

0.5 

120. C 

C,lC3C75A923e5372E 

01 

0. 5A9722926707177E- 

•01 

1 

1.0 

1 2 C . C 

C. 1116750115760788 

01 

0.2300320660A0576E 

00 

1 

1.5 

120 .0 

C . 123667CA8A30371E 

01 

0.555AR93AA71ieA6E 

00 

1 

2.0 

120. C 

C. i3A639O0372698AE 

01 

0.1080968132377A8E 

o: 

1 

2 . 5 

120.0 

C . 13^528e27AA3692E 

01 

0. 1872223686759A6E 

01 

1 

2.5 

12C  .0 

C . 136528e274A3692E 

01 

0.  1872223686759A6E 

01 

2 

3.0 

12C  .0 

C.1155792CC90A768E 

01 

0.303262937C63371E 

01 

2 

5.0 

120.0 

-C,eAllA26251A785CE 

01 

0.i:0161A3076A326E 

02 

2 

1^'  .0 

120 .0 

C . 159A20238990115E 

02 

-0.735ail296969062E 

03 

2 

15.0 

120.0 

C.26A26A623150750E 

05 

0.3700018233055A0E 

05 

2 

20.0 

120.0 

-C.2eA281315817823E 

07 

-0.911112779A80102E 

06 

2 

21  .0 

120.0 

-C .A77276255792687E 

07 

-0.50167A968032690E 

07 

2 

21.0 

120.0 

-C .A772762557926e7E 

07 

-0.50167A968032691E 

07 

3 

2 5.0 

120.0 

C.1915S79A293i977E 

09 

-0.6579001652A9208E 

09 

3 

30.0 

120.0 

-C.7912246728817A3E 

1C 

0.115929A8782711AE 

11 

3 

AO  .0 

120.0 

C .AA2567A7308A093E 

lA 

0. 5A3106951 188833E 

lA 

3 

50.0 

120. C 

C . 2332697691C712CE 

16 

-0. 139303970580575E 

18 

3 

75.0 

120  .0 

C.6671A139A73A872E 

27 

-n. 3319933AA2328C6E 

27 

3 

100.3 

1 2 C . C 

C.lACe73927196622E 

37 

-0.a21A5RA96603613E 

36 

3 

AND  ORDER  1 

N = 

R-H  = 1 

REO 

ANG 

RE  J 

IP  J 

P ETEOC 

0.1 

123.0 

-C .25C62513Clel20CE• 

-01 

0.A33012A76317786E- 

-01 

1 

0.5 

120.0 

-C.1^2e52976a50615E 

oc 

0.216A35506551306E 

00 

7 

1 .0 

120. C 

-C.31377A27562C0e8E 

oc 

O.A30719AA7AA1ACOE 

00 

1 

1.5 

120. C 

-C.595335397AA625AE 

oc 

0.6315907103863C0E 

00 

I 

2.3 

123.0 

-C . 1C378A157792652E 

01 

0.787852816867388E 

03 

2.5 

120. C 

-C.17C951C5CC29616E 

01 

0.833733833953889E 

00 

1 

^ m ^ 

120 .0 

-C . 170951C5C029616E 

01 

0.833733833953890E 

00 

z 

3 .0 

120  .0 

-C.266C76C12eA8A32E 

01 

0.6A91638510AA207E 

00 

2 

5.0 

12C  .0 

-C.5575CilC7iei051E 

01 

-0.827919220327028E 

01 

2 

10.0 

120  .0 

C.7C3135CCCC0719AE 

03 

0.326273A35112699E 

02 

2 

15..; 

120. C 

-C.36376123C388357E 

05 

0.250203A67325039E 

05 

2 

20.0 

120 .0 

C.927597CAA23111CE 

06 

-n.27691716168A862E 

07 

2 

21.3 

12G.0 

C.A970637072393eeE 

07 

-0.A61265029179399E 

07 

2 

Z A • Cl 

120. C 

C .A97C657C72393eeE 

07 

-0.A61265a29179399E 

07 

3 

25 .0 

120.0 

C .626931553093391E 

06 

0.188930116622977E 

09 

3 

30.0 

12C  .C 

-C.li35789C06A8697E 

11 

-0.7895553A1300881E 

10 

3 

AO.O 

120. C 

-C.5ACC0333eiA196CE 

lA 

0,A3A327008570A8AE 

lA 

3 

50.0 

120. C 

C.i36A12A55763l75E 

18 

0.331177068637691E 

18 

3 

75.0 

12C  .0 

C . 327e36CA69AO08AE 

27 

0.66A395375A63A9AE 

27 

3 

100.0 

120.0 

C.81A359C66955233E 

36 

0.1AOA693091667AAE 

37 

3 

80 


rois  PAffi  IS  BEST  auAim  mciiciM 

raOM  COPY  FUKlNlSHiiD  H>  UQC  ^ 


OPT  1 = 

1.0 

ORDINARY  BESSEL  1 

FLNCTIONSt  SECOND  KIND, 

0PT2  = 

2 .0 

OF  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATES 

ORP  = 

O.G 

OF 

ORDER  M = 0 

RPO 

/SNG 

RE  Y 

IM  Y 

METFOC 

C . 1 

12C  .C 

-C. 15A5282^67^293AE 

01 

0. 133028376467856E 

01 

1 

0.5 

12C  .C 

-C.62363315A252833E 

00 

0. 131075938145063E 

01 

X 

1.0 

12C  .0 

-C.460736^43311973E 

00 

0.1321276679843198 

01 

A 

. . 5 

120.0 

-C .648104513120779E 

00 

0. 137594892376606E 

01 

1 

2.0 

120.0 

-C.111196221547949E 

01 

0.143641203066924E 

01 

1 

2.5 

1 2 j . C 

-C . 187656632239702E 

01 

0.142081875690747E 

01 

1 

2.5 

120.0 

-C.187656632239702E 

01 

0,1420818756907478 

01 

2 

3 .0 

120.0 

-0.2996869466156988 

01 

0.118846023239153E 

01 

c. 

5.0 

120.0 

-C. 1101188681570018 

02 

-0.84096740 1844 5 14 E 

01 

2 

10.0 

120.0 

C.735811274482892E 

03 

0.139419868599982E 

02 

t. 

15.0 

120.0 

-C.37CCC18233C5988E 

05 

0.2642646231553978 

05 

2 

20  .C 

120.0 

0.9111127794801058 

06 

-0.284281315817824E 

07 

2 

2i.C 

120.0 

0.501674968032691E 

07 

-0.4772763557926878 

07 

2 

21.0 

120.0 

0.501674968032691E 

07 

-0.477276355792688E 

07 

3 

25.0 

120.0 

0 .6  57900165249208E 

08 

0.191597942931977E 

09 

3 

30.0 

120 .0 

-0.115929487827114E 

11 

-0.791224672881743E 

10 

3 

AO.O 

120.0 

-0.5431069511888338 

14 

0.442567473084093E 

14 

3 

50.0 

120.0 

0 . 1393C397C580575E 

18 

0.333369769107120E 

18 

3 

75  .0 

120.0 

0 . 331993344232806E 

27 

0.667141394754872E 

27 

3 

100.0 

120.0 

0.821458496603613E 

36 

0. 140873927196622E 

37 

3 

AND  ORDER  1 

N = 

M+1  = 1 

RFO 

ANG 

RE  Y 

IM  Y 

METFOC 

0 . 1 

120.0 

C .317195949896567E 

01 

0.539941920195404E 

Cl 

1 

0.5 

120.0 

C.462517C43057102E 

CO 

0.745198987080434E 

00 

1 

1 .0 

120.0 

-C.1C215264270832CE 

CO 

-0.342058203964951E- 

■01 

1 

1.5 

120.0 

-C.442546577108438E 

00 

-0.497388263065532E 

00 

1 

2 .0 

120  .0 

-C .6?62556e4ie6144E 

CO 

-0.1010223143739766 

01 

X 

2.5 

120. C 

-0.7687086099985688 

00 

-0.1709335263668326 

01 

2 

2.5 

120.0 

-C.768708609998569E 

CO 

-0.170933526366832E 

01 

2 

3.0 

120.0 

-C .6124201060176378 

00 

-0.268974798986895E 

01 

2 

5.0 

120 .0 

0.8280894225491276 

01 

-0.9579707065834696 

01 

2 

10  .0 

120. C 

-C.326273ei5933484E 

02 

0,7031350242388356 

03 

15.0 

120. C 

-0 .250203467320252E 

05 

-0.3637612303879716 

05 

2 

20.0 

120.0 

0.2769171616848628 

07 

0.927597044231107E 

06 

0 

w 

21.0 

120.0 

C .461265C29179399E 

07 

0.4970657072393886 

07 

2 

21.0 

12''. 0 

C.461265C29179399E 

07 

0.4970657072393886 

07 

3 

25.0 

120. C 

-0.1889301166229776 

09 

0.626931553093391E 

08 

3 

30.0 

120.0 

0.7895553413008816 

10 

-0.113578900648697E 

11 

3 

40.0 

120 .0 

-0 .4343270085704846 

14 

-0.540003338141960E 

14 

3 

50.0 

120.0 

-0.3311770686376916 

18 

0.136412455763175E 

18 

3 

75.0 

12C  .0 

-0.6643953754634946 

27 

0.327835046940884E 

27 

3 

100.0 

120.0 

-0.1404693091667446 

37 

0.814359066955233E 

36 

3 

81 


THIS  PAGE  IS  BEST  QtJAIlTY  PRACTICABLE 
FROM  COPY  FURNlSHiiO  10  DDC 


OPT  1 = 

1.0 

ORDINARY  BESSEL 

ELNCTIONS,  FIRST  KIFL 

t 

OPT  Z = 

2.0 

CE  COMPLEX  ARGLMENT 

IN  POLAR  COORCINATES 

ORO  = 

O.C 

OF 

ORDER  M = 0 

RPO 

/SNG 

RE  J 

IP  J 

MET60C 

0 . 1 

15C.C 

C.95e7A92i9ie3q9AE 

OC 

0.216371034482641E- 

02 

0.5 

150  .0 

C .9te2t8^e7155552E 

CC 

0.5328088268762826- 

01 

1 

1 .0 

15C  .0 

C.efc7618i0349708eE 

CC 

0.202980518393593E 

CO 

1 

X 

1.5 

150.0 

C .66AC5^26825A105E 

CC 

0.4187824622974956 

CO 

A. 

2 .0 

150. C 

C .AC 18769O9O20543E 

OC 

0.650962462072001E 

00 

X 

2.5 

150 .0 

C . 1AC6825A2AA5072E 

-01 

0.8329870434958266 

00 

1 

: .5 

15C  .0 

C. lA06e25A2AA507AE 

-01 

0.P32987043495826E 

00 

2 

3 .0 

150.0 

-C.At5AliA77666209E 

CC 

0.8875688258619526 

00 

2 

5.0 

150. C 

-C.:77A7769A131959E 

01 

-0.131251655129563E 

01 

2 

10  .0 

150 .0 

-C .5CA7189232e8672E 

01 

0.1814373893256776 

02 

2 

15.0 

15C.C 

C.1659177C36A50A7E 

03 

-0.  1997766294952856 

02 

2 

20.0 

150 .0 

-€.923017:239517268 

03 

-0.174»137723919346E 

04 

2 

21  .0 

150 .0 

C. 1172820870831948 

04 

-0.2945‘^8373110088E 

04 

2 

2 i . 0 

150.0 

C . 1172820870831948 

04 

-0.2945783731100876 

04 

3 

25  .0 

150  .C 

-C. 1386360369457878 

05 

0.1638414130585186 

05 

3 

30.0 

15C.0 

C. 2264230455375428 

06 

0.7522362821222336 

05 

3 

^0.0 

150  .C 

-0.2769399133819678 

08 

0.1313406909838866 

08 

3 

50.0 

150.0 

C .1448018945317198 

1C 

-0.3800993355600156 

10 

3 

75  .0 

150  .0 

-C .2 1559CC57C27017E 

14 

0.8905426248808236 

15 

3 

100.3 

150. C 

-C. 643C80421887448E 

20 

-0.1967242416846506 

21 

3 

AND  ORDER  E 

, = 

M + 1 = 1 

REO 

ANG 

RE  J 

IM  J 

METEOC 

0 . 1 

15C  .C 

-C.423C12476411755E- 

■01 

0.2493751302354538- 

-01 

1 

0.5 

150.0 

-0.2164362406853578 

OC 

0.1172384007086278 

00 

1 .C 

150.0 

-0.4306044074232588 

CC 

0. 188828534743413E 

00 

1 

1.5 

150. 0 

-C. 6231954253269508 

00 

0.1743878575828758 

00 

1 

Z .0 

15C  .0 

-0.7998609005924748 

CC 

0.4479758660389628- 

-Cl 

1 

2.5 

150.0 

-0.8908550537725638 

CC 

-0.2103663478770496 

00 

2.5 

150  .0 

-0.6908550527725638 

CC 

-0.210366347877048E 

00 

2 

3.0 

15C.C 

-0.8529417352177768 

00 

-0.5745907066389796 

00 

5.0 

15  0.0 

C. 1415711138114868 

01 

-0.1544627263558776 

01 

2 

lO.C 

15C  .0 

-0.1748.59806196188 

02 

-0.573017405C09030E 

01 

2 

15.0 

150.0 

C .1419536144881918 

02 

0.1834640455505936 

03 

2 

20  .0 

15C  .0 

C. 1740 142880242608 

04 

-0.8734673661584046 

03 

2 

21.0 

150. C 

0.2686703488984048 

04 

0.1220502613843786 

04 

2 

21  .0 

150 .0 

C. 2886703488984038 

04 

0.1220502613843786 

04 

3 

25.0 

150.0 

-0.1597955015244748 

05 

-0.14013Z778554756E 

05 

3 

30.0 

150. C 

-0.7789766418085538 

05 

0.223458193208725E 

06 

3 

40.0 

150. C 

-0.1275085228756868 

08 

-0.2766510895680036 

08 

3 

50.0 

150. C 

C. 2769484399142408 

1C 

0,1473898569431198 

10 

3 

75.0 

150.0 

-0.8874594251518418 

15 

-0.2664607219755958 

14 

3 

100  .0 

150.0 

0.1965128434203458 

21 

-0.6329371189155348 

20 

3 

82 


THIS  PA(3E  IS  BEST  QUALITY  FRACTICASLE 
FROW  C'OFY  F'>’FM  .■  DDC 


OPT  1 = 

1 .0 

ORDINARY  BESSEL 

FLNCTIONS,  SECOND  KINO 

' » 

OPT  2 = 

2.0 

OF  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATES 

ORC  = 

0.0 

OF 

ORDER  M = 0 

RFC 

ANG 

R£  Y 

IM  Y 

METEOC 

0.1 

15C  .0 

-C.154C55935Sq585CE 

01 

0.165987359012020E 

01 

1 

0.5 

150. C 

-C . 56718CC9726156eE 

CO 

0.155268665925810E 

01 

1 

1 .0 

150.0 

-C.3i57989707896l2E 

00 

0.130613118145939E 

01 

1 

1.5 

150.0 

-C .260718577550368E 

00 

0.972380855946426E 

00 

1 

2.0 

150.0 

-C.52Ce06539144037E 

CO 

0.562514715627323E 

00 

1 

2.5 

150.0 

-C.7C8747936329382E 

CO 

0.  801068421023191E- 

01 

1 

2.5 

150.0 

-C.7C8747936329382E 

00 

0.8010684210231938- 

01 

2 

3.0 

150.0 

-C . 787204169A39765E 

00 

-0.460335901129762E 

00 

2 

5.0 

150.0 

C. 1309C06C866822GE 

01 

-0.180346534195588E 

01 

2 

10.0 

15C.C 

-C.ieiA21C28971362E 

02 

-0. 5046769364186R3E 

01 

2 

15.0 

150.0 

C.199775960929605E 

02 

0.1R5917795308825E 

03 

2 

20  .0 

150.0 

C .174137723490415E 

04 

-0.923017130792225E 

03 

2 

21.0 

150.0 

C .294578372637077E 

04 

0.117282087014385E 

04 

2 

21.0 

150.0 

C. 2945783726370768 

04 

0.117282087014385E 

04 

3 

25.0 

150.0 

-C.1638414i3G5268GE 

05 

-0. 1 386380 3694 6 8 42 E 

05 

3 

30.0 

150.0 

-C.752236282122322E 

05 

0.226423045537586E 

06 

3 

40.0 

150.0 

-0.1313406909838868 

08 

-0.276939913381967E 

08 

3 

50.0 

150. G 

0.3800993355600158 

10 

0.1448018945317198 

10 

3 

75.0 

150.0 

-0.8905426248808338 

15 

-0.215590057027017E 

14 

3 

100  0 

150.0 

0 . 19672424168465GE 

21 

-0. 64308042 1887448E 

20 

3 

AND  ORDER  1 

N = 

8 + 1 = 1 

REO 

ANG 

RE  Y 

18  Y 

METEOC 

0.1 

150.0 

C.55521795C077791E 

01 

0.306462641306007E 

01 

1 

0.5 

150.0 

C . 1C8759991767975E 

01 

0.1818960462630998 

00 

1 

1.0 

150. C 

C.4C3907759145211E 

00 

-0.444889802515893E 

00 

1 

1.5 

150.0 

C.149771112198271E 

00 

-0.773516076873319E 

00 

1 

2.0 

150.0 

C.113653482382419E 

00 

-0.9668173956733488 

00 

1 

2.5 

150.0 

C.2637101C6618494E 

00 

-0. 103850964890696E 

01 

1 

2.5 

15C.0 

C.2637101C6618494E 

00 

-0.103850964890696E 

01 

2 

3.0 

150.0 

C .566724628442376E 

00 

-0.9627095723292238 

00 

2 

5.0 

150.0 

0.1514745776583898 

01 

0.1421768292515888 

01 

2 

10.0 

150.0 

C.573053553645263E 

01 

-0. 174832935662144E 

02 

2 

15.0 

15C.C 

-C.183463950438815E 

03 

0.1419542683363138 

02 

2 

20.0 

150 .0 

C.873467359323141E 

03 

0.1740142884732398 

04 

2 

21.0 

150.0 

-C . 122050261444377E 

04 

0.2886703493785088 

04 

2 

21.0 

15C.C 

-C. 122C50261444377E 

04 

0.2886703493785088 

04 

3 

25.0 

15C.0 

0.1401327785535908 

05 

-0.1597955015303528 

05 

3 

30.0 

150.0 

-0.2234581932086818 

06 

-0.7789766418084688 

05 

2 

40.0 

150.0 

0.2766510895680038 

06 

-0.1275085228756868 

08 

3 

50.0 

150.0 

-0.1473898569431198 

10 

0.3769484399142408 

10 

3 

75.0 

150.0 

0.2664607219755958 

14 

-0.8874594251518418 

15 

3 

100.0 

150.0 

0.6329371189155348 

20 

0.1965128434203458 

Z1 

3 

83 


OPT  1 = 

1.0 

ORDINARY  BESSEL 

FLNCflONS,  FIRST  KIM, 

opt:  = 

2.0 

OF  COMPLEX  ARGLM6NT 

IN  POLAR  COOPCIKATES 

ORT  = 

0.0 

OF  ORDER  M = 0 

RhO 

HKG 

RE  J 

IM  J MFTFOC 

0 . 1 

lEO.O 

C .SS75C1562C6604CE  CO 

0.8708776196514726-18 

1 

0.5 

160 .0 

0.5284698072408136  00 

0.211250130396333E-16 

1 

1.0 

180. C 

0.7651976865579670  CO 

O.767419287775CC0E-16 

1 

i . 5 

160. C 

0.5116276717359186  00 

0.1459506877371446-15 

1 

2 .0 

160 .0 

C.223890779141236E  CO 

0.2011540288995286-15 

1 

2.5 

160 .0 

-C .4638377646819806-01 

0.216724857566377E-15 

1 

2.5 

160  .0 

-0.4636377646819806-01 

0. 2167248575663776-15 

2 

3.0 

160.0 

-0.2600519549019336  CO 

0. 17738 89 59C615 34  6-15 

2 

.0 

160  .0 

-0.1775967713143386  00 

-0.2856382386 52 5 276- 15 

2 

10  .0 

160.0 

-0.2459357644513486  00 

0.7581361094214936-16 

2 

15.0 

160.0 

-0.1422447282678086-01 

0.5365319363208386-15 

2 

20.0 

160.0 

0.1670246643405826  CO 

0.2331051484364476-15 

2 

21.0 

180.0 

0. 3657907100086306-01 

0.6266872591810506-15 

2 

21.0 

160  .0 

0 .3657907100086306-01 

0.6 1756 155 744 7 7436 -15 

3 

2 5.0 

160.0 

0.9626678327595796-01 

-0.5620504062164856-15 

3 

30.0 

.60.0 

-0.8636796358104046-01 

-0.6175615574477436-15 

3 

40  .0 

180  .0 

0 .7366890584237506-02 

0.8743006318923116-15 

3 

50.0 

160.0 

0.5581232766925166-01 

-0.8534839501805896-15 

3 

75.0 

160.0 

0 . 3464391380509686-01 

-0.1117161918529066-14 

3 

ICO.O 

160.0 

0.1998585030422296-01 

-0. 135308431 1261916-14 

3 

AND  ORDER 

N = 

t'-H  = 1 

RFO 

ANG 

RE  J 

IN  J METFOC 

o . 1 

lec.c 

-C.49937526C36242CE- 

-01 

0. 8686995178703006-17 

1 

0.5 

180 .0 

-C .2422684576748746 

00 

0.3958145584592016-16 

9 

1 .0 

180.0 

-C .4400505857449346 

00 

0.567035165G72307E-16 

1 

1.5 

180.0 

-C.5579365C79101CCE 

CO 

0.3658861245783196-16 

1 

2.0 

180.0 

-C. 5767248077568736 

CO 

-0.22486854 89363176-16 

1 

C.  • ^ 

180.0 

-0.4970941024642746 

00 

-0.1077844742463166-15 

A 

2*5 

180.0 

-0.4970941024642746 

00 

-0.1077844742463166-15 

2 

3 .0 

180.0 

-0.3390589585259366 

00 

-0.1951837062227146-15 

2 

5.0 

180.0 

C. 3275791375914656 

00 

-0.9773089827332566-16 

2 

10.0 

180.0 

-0.4347274616886166 

-01 

-0. 4364771 6 377 59 79 E- 15 

2 

15.0 

180  .0 

-C .2051040386135226 

00 

-0. 7297861 37 59 7045 E- 16 

2 

20  .0 

180.0 

-C .6683312417584966' 

-01 

0.5709048077221586-15 

2 

21.0 

180.0 

-0.1711202727639026 

00 

0.1 04119888464657 E- 15 

C. 

21  .0 

180.0 

-0.171120272763900E 

CO 

0. 1 1 7961 196 3 6 642 3 E- 15 

3 

25.0 

180 .0 

0.12535024958C290E 

00 

0. 437 15031 59461 55 E- 15 

3 

30.0 

180 .0 

0.1187510626166236 

00 

-0.4440892 09 8 50 06 36- 15 

3 

40.0 

180.0 

-0.1260383180375856 

oc 

0.4033232081646086-16 

3 

50.0 

180.0 

C.S75118281251752E 

-01 

0. 492661467 17741 3E-1 5 

3 

75.0 

180.0 

0.8513999504482926 

-01 

0.4614364446098 3 IE- 15 

3 

100  .0 

180. C 

C.771453520141122E 

-01 

0.356485674 3 132 34 E- 15 

3 

84 


JHIS  PAGE  IS  BEST  QUAllTY  PRACIICA6LE 
FROM  COPY  FUKiNlSHiJ  10  DDC 


0PT1=  l.C 
0PT2=  2.0 

ORC  = 0.0 


ORDINARY  BESSEL  FLNCTIONS,  SECOND  KING, 

OF  COMPLEX  ARGLMENT  IN  POLAR  COOPCINATES 
CF  ORDER  M = 0 


RFO 

ANG 

RE  Y 

IP  Y 

METFOC 

0.1 

leo.c 

-0.1534238651350378 

01 

0. 1995303124132C8E 

01 

1 

0.5 

leo  .0 

-0.444518733506707E 

00 

0.1876939614481638 

01 

1 

1 .0 

lEO.C 

0.6825696421567698- 

■01 

0.1530395373115938 

01 

1 

1.5 

leo  .0 

0 .3824489237977598 

CO 

0.1023655343471848 

01 

1 

Z .0 

lEO  .0 

C.510375672649745E 

00 

0.4477815582824718 

00 

1 

2.5 

18C.C 

0.498C70359615231E 

00 

-0.9676755293639608- 

-01 

1 

2.5 

180  .C 

0.498C70359615232E 

CO 

-0.967675529363960E^ 

-01 

2 

3.0 

180 .0 

C .3768500100127908 

CC 

-0.5201039098038678 

00 

''I 

5 .C 

180 .0 

-0.3085176252490338 

00 

-0.3551935426286778 

00 

2 

10.0 

180.0 

0.5567116728359948- 

■01 

-0.4918715289026968 

00 

2 

15.0 

180  .0 

C.2C5464296038918E 

OC 

-0.2844894565356168 

-01 

2 

20.0 

180.0 

0.6264059680938388- 

■01 

0.3340493286811668 

00 

2 

21.0 

180.0 

0.1702017584221538 

00 

0.7315814200172538- 

-01 

2 

21.0 

180. C 

0.1702017584221548 

00 

0.7315814200172588- 

-01 

3 

25.0 

180.0 

-C. 1272494322680058 

00 

0.1925335665519158 

00 

3 

30.0 

18C  .0 

-0.1172957316866638 

00 

-0.1727359671620808 

00 

3 

^0.0 

180 .0 

0 . 1259364170582598 

CC 

0. 1473378116847508- 

-01 

3 

50.0 

leo.c 

-0.9806499547007558- 

■01 

0.1116246553385038 

00 

3 

75.0 

180  .0 

-0.8536904764777358- 

■01 

0.6928782761019328 

-01 

3 

100.0 

180.0 

-C. 7724431336508058- 

■01 

0.3997170060844558- 

-01 

3 

AND  ORDER  N = 

M-*-l  = 1 

RFO 

ANG 

RE  Y 

IM  Y 

METFOC 

O.i 

180.0 

C. 6456951094702038  01 

-0.9987505207248298- 

-01 

A 

0.5 

1 8 0 . C 

C . 1471472392670248  01 

-0.4845369153497488 

00 

1 

1 .0 

180.0 

0.7812128213002898  CC 

-0.8801011714898678 

00 

1 

1 .5 

180.0 

C .4123086269739118  CC 

-0.1115873015820208 

01 

1 

2.0 

180.0 

0.1070324315409368  CC 

-0.1153449615513758 

01 

1 

2.5 

180 .0 

-C. 1459181379667868  00 

-0.9941882049285488 

00 

1 

2.5 

180.0 

-0. 1459181379667868  00 

-0.9941882049285488 

00 

2 

3.0 

180. C 

-C .32467442479180CE  CC 

-0.6781179170518738 

00 

2 

5.0 

160  .0 

-0.1478631433912278  00 

0.6551582751829308 

00 

2 

10 .0 

180 .0 

-C.249C15424206953E  OC 

-0.8694549233772318- 

-01 

2 

15.0 

180.0 

-0.2 10 736 2 80 3 687348-01 

-0.4102080772270458 

00 

2 

20.0 

160.0 

C.165511614362521E  OC 

-0.133666248351700E 

00 

2 

21.0 

160  .0 

0.3253926075586488-01 

-0.3422405455278008 

00 

2 

21.0 

180.0 

0. 3253926075586518-01 

-O.3422405455278C0E 

00 

3 

25.0 

160.0 

0.9882996478323678-01 

0.2507004991605798 

00 

3 

30.0 

180.0 

-0.8442557066174638-01 

0.237502125233245E 

00 

3 

40.0 

160.0 

C. 5793505821549598-02 

-0.2520766360751698 

00 

3 

50.0 

180.0 

C. 5679566856201378-01 

0.1950236562503508 

00 

3 

75.0 

180.0 

0.3521378516057958-01 

0.1702799900896578 

00 

3 

100.0 

leo.c 

C .2C3723120C2759CE-C1 

0. 154290704028223E 

00 

3 

85 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
COPY  FURNISHiaJ  10  OOC 


OPT 

1 .0 

CRDINARV  BESS6L 

FLNCTIONS,  FIRST  KING 

f 

OPT  2 = 

2.0 

CF  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATES 

ORC  = 

0.0 

CF 

ORDER  M = 0 

RPO 

ANG 

RE  J 

IM  J 

METFOC 

0.1 

-120  . 

C . 1C012^S21E3159AE 

01 

-0.2166A1667A09577F- 

02 

1 

0.5 

-120. 

C. 1C3075A92385372E 

01 

-0.5A9722926707177E- 

01 

1 

1.0 

-120. 

C.111675C1157607eE 

01 

-0.2300320660A0576F 

00 

1 

1 .5 

-12  0. 

C.123e67CAeA30371E 

01 

-0. 5554893AA71 18A6E 

00 

i 

2 .0 

-120. 

C . 12^6  29C837269eAE 

01 

-0.1080968132377A8E 

01 

1 

2 .5 

- 120  . 

C.126528827^A3692E 

01 

-0.1872223686759A6E 

01 

1 

2.5 

-120. 

C.136528827AA3692E 

01 

-0.1872223686759A6E 

01 

2 

3.0 

-120. 

C . 1155792009CA768E 

01 

-0.300262937063371E 

01 

2 

5.0 

-120. 

-C.6AllA2e251A7a5CE 

Cl 

-0. 110161A3076A326E 

02 

2 

10  .0 

- 120. 

C.i39A20238990119E 

02 

0.735811296869061E 

C 3 

2 

15. C 

-120. 

C.26426462315075CF 

05 

-0.3700018233055AOE 

05 

2 

20  .0 

-120. 

-C.26A281315817823E 

07 

0.911112779A801C2E 

06 

21.0 

-12  0. 

-C.A77276355792687E 

07 

0.50167A968032o9CF 

07 

2 

2 i . C 

- 120. 

-C.A77276355792687E 

07 

0.50167A968032691E 

07 

3 

25.0 

-120. 

C.1915979A2931977E 

09 

0.6579001652A92C8E 

08 

3 

30.0 

-120. 

-C .79122A672e817A3E 

1C 

-0.11592948782711AE 

11 

3 

^0.0 

-12  0. 

C.AA2567A730eA093E 

lA 

-0.543106951188833E 

14 

3 

50.0 

- 120. 

C. 33336976910712CE 

18 

0. 139303970580575E 

18 

3 

75.0 

-120. 

C.6671A139A75A872E 

27 

0.33i993344232806E 

27 

3 

iOO  .0 

-120. 

C.1A0873927196622E 

37 

0.821458496603613E 

36 

3 

AND  ORDER 

N = 

R+1  = 1 

RFC 

ANG 

RE  J 

If-  J 

METFOC 

0 . 1 

-120 . 

-C.25C6251301  6120CE' 

-01 

-0.433O:24763L7786E- 

-01 

1 

0.5 

-120. 

-C . 1 22e52976850615E 

CC 

-0. 21643550655 13C6E 

00 

1 

1 .0 

-120. 

-C.213774275620088E 

CC 

-0.4507104474414C0E 

00 

1 

1.5 

-120. 

-C.595335397446254E 

oc 

-0.d315907i03863COE 

00 

1 

2 .0 

-120. 

-C.lC3784i57792652E 

01 

-0.7878523163673888 

0 0 

1 

2.5 

-120. 

-C  . 1709'=1C5CC29616E 

01 

-0.833733833953889E 

00 

i. 

2 .5 

-120. 

-C.17C951C5CC29616E 

01 

-0.833733833953887E 

00 

2 

3.0 

-120. 

-C.268C76Ci2848432E 

01 

-0.6491 6385 10442 07 E 

00 

2 

5.0 

-120. 

-C.S5750110718105CE 

01 

0.827919220327027E 

01 

2 

10  .0 

-12  0. 

C .7C3135CCCCC7194E 

03 

-0.326273435112702E 

02 

2 

15.0 

-120. 

-C.36376123C388357E 

05 

-0. 250203467325039E 

05 

i. 

20  .0 

-120. 

C.927597C4423111CE 

06 

0.2769i7i6i684862E 

07 

2 

2.  .0 

-120. 

C .497C65707239388E 

07 

0.461265029179399E 

07 

2 

21.0 

-120. 

C.497C6 5707239388E 

07 

0.461265029179399E 

07 

3 

25.0 

- 12C  . 

C.626931553C93391E 

08 

-0. 188930116622977E 

09 

3 

30.0 

-120. 

-C. 1135789C0648697E 

11 

0.7895553413008eiE 

10 

3 

40  .0 

-120. 

-C .54C0C333814196CE 

14 

-0.434327008570484E 

14 

3 

50.0 

-120. 

C.136412455763175E 

18 

-0.331177068637691E 

18 

3 

75.0 

-120. 

C.227e36C46943884E 

27 

-0.664395375463494E 

27 

3 

100. C 

-120. 

C.ei4359C66955233E 

36 

-0.140469309166744E 

37 

3 

86 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
FWa  COPY  EURiilSniiD  TO  DDG  


OPT  1 = 

1.0 

ordinary  BFSSHL  I 

FUNCTIONS,  SECOND  KING, 

0PT2  = 

2.0 

OF  COMPLEX  ARGLMFNT 

IN  POLAR  COORDINATES 

ORC  = 

0 .0 

CF 

ORDER  P = 0 

RT-0 

ANG 

m 

-< 

IP  Y 

PETFOC 

0.1 

-120. 

-C.15A5282A67A293AE 

01 

-0. 133028376A67856E 

01 

i 

0.5 

-120. 

-C .62363315A252833E 

OC 

-0.1310759381A5063E 

01 

1 

X .0 

-120  . 

-C .A60736AA3311973E 

CC 

-0.13212766798A319E 

01 

1 

1.5 

-120. 

-C.6Aei04513120779E 

OC 

-0. 13759A892376606E 

01 

1 

2.0 

-120. 

-C.1111962215A79^9E 

01 

-0.1A36A1203G6692AE 

m 

1 

2 .5 

-120. 

-C .ie7656632239702E 

01 

-0. 1A20818756907A7E 

01 

1 

2.5 

-120. 

-C.ie7656e32239702E 

01 

-0.1A20818756907A7E 

01 

2 

3.0 

- 120. 

-C .2996869A661569eE 

01 

-0.1188A6023239153E 

01 

2 

5.0 

-120. 

-C.110118e68137001E 

02 

0.8A0967A018AA51AE 

01 

£. 

10  .0 

-120  . 

C.735eil27AAe2892E 

03 

-0. 139A19868599986E 

02 

2 

15.0 

-120. 

-C.37CCCie2330598eE 

05 

-0. 26A26A62 3 155397 E 

05 

2 

20.0 

-120. 

C.911112779A8010eE 

06 

0.28A28131581782AE 

07 

2 

21.0 

-120. 

C.5C167^96803269CE 

07 

0.A77276355792687E 

07 

21.0 

-120. 

C.5C167^968032691E 

07 

0.  A77276355792688E 

07 

3 

25.0 

- 120. 

C .6579C016524920eE 

08 

-0.1915979A2931977E 

09 

3 

30.0 

- 120. 

-C.115929A8782711AE 

11 

0.79122A6728817A3E 

10 

3 

AO.O 

-120. 

-C.5A31C6951ie8833E 

lA 

-0.AA2567A7308A093E 

lA 

3 

50  .0 

-120. 

C.1393C3970580575E 

18 

-0.333359769107120E 

18 

3 

75.0 

- 120. 

C.3319933AA232806E 

27 

-0.6671A139A75A872E 

27 

3 

100.0 

-120. 

C.e21A58A96603613E 

36 

-0.1A0873927196622E 

37 

3 

AND  ORDER  1 

N = 

w + l = 1 

RFO 

ANG 

RE  Y 

IP  Y 

PETFOC 

0 . 1 

-120. 

C.3171959A9896567E 

01 

-O.5399A1920195A0AE 

01 

1 

0.5 

-120. 

C.A625170A3057102E 

OC 

-0.7A5198987080A35E 

no 

1 

1 .0 

-120. 

-C.K21526A270832CE 

CC 

0.3A205820396A951E- 

-01 

1 

1.5 

-120  . 

-C .AA25A65771C8A36E 

CC 

O.A97388263065532E 

00 

X 

2 .0 

-120. 

-C.676255e8A1861AAE 

OC 

0.10102231A373976E 

01 

1 

2.5 

-120. 

-C. 7687086099985688 

CC 

0.170933526366832E 

Cl 

1 

2.5 

-120. 

-0.7687086099985668 

CC 

0.170933526366832E 

01 

2 

3.0 

-120. 

-C.612A201C6C17637E 

OC 

0.26897A798986895E 

01 

2 

5.0 

-120. 

C.e280e9A225A9127E 

01 

0.957973706583A68E 

01 

2 

10.0 

-120. 

-C.326273ei5933A88E 

02 

-O.7O3135O2A23083AE 

03 

2 

15.0 

-120. 

-C.250203A67320252E 

05 

0. 363761230387971E 

05 

2 

20  .0 

-120. 

C.27691716l6eA862E 

07 

-0.9275970AA231107E 

06 

2 

21.0 

-120. 

C.A61265C29179399E 

07 

-0.A97D65707239388E 

07 

2 

21.0 

-120. 

C.A61265029179399E 

07 

-0.A97065707239388E 

07 

3 

25.0 

-120. 

-C.iee9301i6622977E 

09 

-0.626931553093391E 

OR 

3 

30.0 

-120. 

C.7e95553A1300881E 

10 

0.1135789006A8697E 

11 

3 

AO.O 

-120. 

-C.A3A327008570A8AE 

lA 

0.5A00033381A1960E 

lA 

3 

50.0 

-120. 

-C.331177068637691E 

18 

-0.136A12A55763175E 

18 

3 

75.0 

-120. 

-C .66A395375A63A9AE 

27 

-0.3278360A69A08eAE 

27 

3 

100.0 

-120. 

-C. 1ACA693091667AAE 

37 

-0.81A359066955233E 

36 

3 

87 


w 


THIS  PAGE  IS  BEST  QUMITY  FKACrxGABUE 


\ 0 P I 1 = 

1.0 

CRIUNARY  RESStL 

F LNO  I I ONS  , f I rCT  KIM 

V 

opr;.= 

2.0 

Of  COMPLEX  ARGLMLN7 

IN  PGI  AR  CCCRE  INATI  5 

’ OKI  = 

c.n 

OF 

ORDER  M = 0 

■ RhO 

flISiG 

Rc  J 

IM  J 

ME 

T F 9 E 

1.' . i 

-6C  .C 

C . 1CC12AS2183159AE 

01 

0.21b6A1667AC9577E- 

0 2 

1 

3.5 

-6C  .0 

0 . lC3C75A923fi5372E 

01 

0.5A9722926707 177E- 

01 

1 

: .0 

-60  ,C 

C.i:i675Cil57607eE 

01 

0.23O032066CA0576E 

00 

» 

- *5 

-60  .C 

0 . 12  3667CAeA  30371E 

01 

0. 555A893AA71 18A6E 

00 

1 

. .0 

-6C  .C 

C . liA639C8372698AF 

01 

0.1080968132377A8E 

Cl 

X 

. . 5 

-63.0 

C. 136528E27AA3692E 

01 

0. 1872223686759A6E 

c: 

1 

; . 5 

-60. C 

C.126528e27AA3692E 

01 

0.1872223686759A6E 

01 

p 

3.0 

-60.0 

C . 1 155792CC9CA768E 

01 

0.300262937063371E 

01 

2 

.c 

-6C  .0 

-C.eAllA^6251A7852E 

01 

0. 110i61A3076A326E 

02 

2 

13.0 

-60. C 

C . 139A2023e990131E 

02 

-0.735811296e69062F 

03 

2 

15  .C 

-60 .0 

C.26A26A6231507A9E 

05 

0. 3700O1  823  305  5A0E 

05 

c 

V ' #0 

-60 .0 

-C .2EA281 315817822E 

07 

-0.911112779A80108E 

06 

C. 

21.0 

-60.0 

-C.A7727635579268AE 

07 

-0.50167A968032690E 

07 

c 

2-  .0 

-63.0 

-C.A77276355792685E 

07 

-0.50167A968032691E 

07 

3 

2 5 .C 

-60 .0 

C.1915979A2931977E 

09 

-0.657900i652A9202E 

OR 

3 

’ J . u 

-60 .0 

-C.7S122A6728817AAE 

10 

n.ll5929A87827113E 

11 

2 

AO  .C 

-60 .0 

C.AA2567A7308A09CE 

lA 

0.5431069511888338 

14 

3 

50.3 

X.  r' 

“ C - • 

C.333269769107119E 

18 

-0. 13933397058C571F 

18 

73  .C 

-60.0 

C .667iA:39A75AP71E 

27 

-0. 3319933AA232796F 

2 7 

3 

10,  .C 

-60  .0 

C.lA0673927i96622E 

37 

-n.R?lA58A96603586E 

36 

5 

AND  ORDER  K 

_ 

N+1  = 

RhO 

RE  J 

IV  J 

METFOC 

- 6C  . 0 

C.2:0625i301S120CE- 

01 

-0. A33012A763177e6E- 

01 

c 

- 6 C . 0 

C. 13285^976850616E 

00 

-G.216A355065513C6E 

00 

1 

. . j 

-63.0 

0 . 31377A27562C0e8E 

00 

-O.A30710AA7AA1ACOE 

00 

1 

- . 5 

-60.0 

C.595335397AA625AE 

00 

-0.6315907103863008 

CO 

: .0 

-60  .C 

C.iL378A157792652E 

01 

-0. 7870528168673888 

G o 

\ 

2 .5 

-60.0 

0. 17C951C5CC29616E 

01 

-0.8337338339538888 

r.  0 

7 

2 . 5 

-63.0 

C . 17C951C5CC29616E 

Cl 

-0.8337338339538698 

OC 

3 .0 

-60.0 

C.268C76Ci28A8A32E 

01 

-0. 6A9163851 0AA2j5E 

0 0 

c. 

, ; .0 

-60 .0 

C.S575CliU71810A9E 

01 

0. 827919220327029E 

Cl 

2 

» i.  0 • c 

-60.0 

-C.  ''C3135CCCCC719AE 

03 

-0.326273A3511271AE 

02 

2 

15.0 

-63.0 

0.3637612303883578 

05 

-0.2502034673250386 

05 

2 

20 .0 

1 

f> 

• 

O 

-0 .S2  7597CAA2311 16E 

06 

0.2769171616348618 

07 

2 

2 . . G 

-60  .0 

-C . A97C657C722938eE 

07 

0.  A61265029179396E 

O'' 

2 

21  .0 

-60.0 

-C.A97C657C7239389E 

07 

0.461265029179396E 

07 

, 2 5.0 

-60.0 

-C .6269315530933868 

08 

-0.188930116622977E 

09 

3 

' 30.0 

-60.0 

0 . 1 . 35789CC6A8696E 

11 

0.7895553413008836 

10 

3 

. A 0 . C 

-60 .0 

C.EACCC333eiA196CE 

lA 

-0.434327008570482E 

lA 

3 

5u  .0 

-60.0 

-C. 136A12A55763170E 

18 

-0.331177068637690E 

18 

3 

75.0 

-60. C 

-C.3<i7e36CA69A0876E 

27 

-0.664395375463492E 

27 

3 

ICO  .0 

-60.0 

-0 . eiA259C66955208E 

88 

36 

-0. 140469309166744E 

37 

3 

X. 


1 


1 

i 


THIS  PAGE  IS  BEST  QUALITY  FRACT1CA3J4 
FBOM  COPY  FURNISHED  TO  DDG  — 


OPT  1 = 

1 .0 

ORDINARY  BESSEL 

FUNCTIONS,  SECOND  KINL 

■ t 

OPT2  = 

2.0 

OF  COMPLEX  ARGUMENT 

IN  POLAR  COORDINATES 

ORC  = 

0.0 

OF 

ORDER  M = 0 

KhO 

ANG 

RE  Y 

IM  Y 

METFOL 

Cl  . . 

-to.o 

-0.  i5ACSA<563A08115E 

01 

-0.6722146719533126 

00 

1 

0.5 

-tQ.C 

-0.5136885689113976 

GO 

-0.7507504662568156 

00 

1 

i .0 

-60 .0 

-C .67231123C821A7  7E 

-03 

-0.912223551678364  E 

00 

1 

1 .5 

-6C  .0 

C.A62e7A176302913E 

GO 

-0.109739204484137E 

01 

I 

: .0 

-60 .0 

C.10A997AGA9275A6E 

01 

-0.125636964387Q44E 

01 

1 

i. 

2 .5 

-60.0 

0 .1867881051121906 

01 

-0. L30975779196637E 

01 

1 

2.5 

-60 .0 

0.1867881051121896 

01 

-0.1309757791966376 

01 

2 

3.0 

- 6 C . G 

C.3C08389275110A36 

01 

-0. 1123123785703836 

01 

4' 

5 .0 

-60 .0 

0.1102039933716526 

02 

0.8413178484511886 

o: 

2 

lu  ,0 

-60.0 

-0.7358113192552316 

03 

-0.139420609380263E 

02 

15.0 

-60.0 

0.370C018233C50926 

05 

-0.2642646231461026 

05 

2 

20.0 

-6C  .0 

-C.911112779A8C10A6 

06 

0.2842813158178226 

07 

2 

21  .0 

-60.0 

-C.50167A96803269C6 

07 

0.4772763557926836 

07 

2 

21.0 

-60.0 

-0.50167A9680326916 

07 

0.477Z76355792685E 

07 

1 

25.0 

-60.0 

-0.6579001652A92G26 

08 

-0.1915979429319776 

09 

3 

30.0 

-60.0 

0 . 1 15929A87827113F 

11 

0.7912246728817446 

10 

3 

AO  .0 

-60.0 

0.5^31069511888336 

14 

-0.4425674730840906 

14 

3 

50.0 

-60 .0 

-C . 1393039705805716 

18 

-0.3333697691071196 

18 

3 

75  .0 

-60 .0 

-C.3319933AA2327966 

27 

-0.6671413947548716 

27 

3 

100.0 

-60.0 

-0.821^584966035866 

36 

-0. 1408739271966226 

37 

3 

AND  ORDER  1 

N = 

M + 1 = 1 

RFC 

Af^'G 

RE  Y 

IM  Y 

METFOC 

j . i 

-60  .C 

-C. 3258561994229236 

n ^ 

U i. 

-0.5449544227990286 

01 

1 

0 . 5 

-60.0 

-0.8953680561597146 

CO 

-0. 1010904940781676 

01 

1 .0 

- 6 C . C 

-0.7592682521744816 

cc 

-0.5933427308436816 

CO 

1 

1.5 

- 6 0 . C 

-0.8206346436641616 

CO 

-0.6932825318269766 

00 

1 

X 

2.0 

-61.0 

-0.8994497495486326 

cc 

-0.1065460012113286 

01 

\ 

2.5 

- 6 C . C 

-0. 69P759C579C9209E 

cc 

-0.1709685736924006 

01 

1 

-60 .0 

-C.E987590579C92C9E 

cc 

-0.1709685736924006 

01 

2 

3 .0 

-60.0 

-0.6859G7596C7O775E 

cc 

-0.2671772267099706 

01 

2 

5.0 

-63.0 

0.8277490181049306 

01 

-0.9570315077786316 

01 

2 

10  .0 

-60.0 

-0.2262730542919296 

02 

0.7031349757755536 

03 

.5.0 

-60. C 

-0.2502034672298256 

05 

-0.3637612303887426 

05 

L 

20.0 

-60 .0 

0.2769171616848616 

07 

0.9275970442311196 

06 

2 

<.1.0 

-60 .0 

C.461265C29179396E 

07 

0,4970657072393886 

07 

2 

21.0 

-60.0 

0.4612650291793966 

07 

0.4970657072393896 

O'-' 

3 

25. C 

-60 .0 

-0.1889301166229776 

09 

0.6269315530933866 

0 8 

3 

3o  .0 

-6C  .0 

0.7895553413008836 

1C 

-0.1135789006486966 

11 

3 

40 .0 

-6C  .0 

-0.4343270085704826 

14 

-0. 5400033381419606 

14 

3 

5'  .0 

-6C  .0 

-0.2311770686376906 

18 

C. 1364124557631706 

18 

3 

-60 .0 

-C .6642952754634926 

27 

0.3278360469408756 

27 

3 

-ff  .0 

-C. 1404693091667446 

37 

0.8143590669552086 

36 

3 

I 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
COPY  FUEHISHEL)  TO  LOG 


OPr  1 = 

2 

• L 

BESSEL 

FLNCTIONS,  FIRST  KIM 

V 

OPT 

o 

• 

CE  CCMPLFX  ARGLMFN7 

IN  POLAR  COOPi:  ir.ATF  S 

CRT 

- 

0 

.c 

CF 

ORDER  V = 0 

K H C 

ANG 

RE  I 

IP  I 

NETEOr. 

0 

. 1 

c .c 

C . iC025015629341CE 

01 

O.COOOOjCCCCCCCCOE 

GO 

1 

0 

. 5 

C .0 

C.  1C6348337074132E 

01 

O.OOOOOOOCCCCCCCOE 

OC 

1 

• 

.0 

0 .0 

C.i266C6587775201E 

01 

O.OOOQOOOCCCOOOCOF 

00 

A 

« D 

c .c 

C . it4t  723ieS77289E 

01 

o.coooooonccooocoE 

(.0 

I 

2 

.0 

c .c 

C.22795b53C2336C7E 

01 

0. OOOOO jC  jCCGOCCC  E 

0 9 

1 

2 

.5 

0.0 

C.32e9839i44050i2E 

Cl 

0. OOOOOOOOCCCCCCCE 

GO 

* 

2 

.5 

0 .0 

C . 32  89839x4AC5012E 

01 

O.CCOGOOOCCCOOCCCE 

00 

3 

.0 

C .0 

C.^EeC792585e6502E 

Cl 

C.OCOOOOOOCCCOCCOE 

GO 

2 

.0 

C .0 

C.272398718236044E 

02 

O.OOOOOOCOCCCCCCOE 

CO 

2 

10 

.0 

0.0 

C.2E157166284662tE 

04 

O.COOOOOOOCCOCCCOE 

GO 

c 

^ z 

. u 

r .0 

C . 3 396493732979146 

06 

0. OOOOOGOCOCOOOC06 

00 

c. 

20 

.0 

c.o 

C.A355e2e25595536E 

08 

O.OOOOOOOOOCOOOCOE 

GO 

2 

21 

.0 

C .0 

C.ii55i39ol922158E 

09 

O.OOOQOOOCGCCCCCOE 

00 

2 

2 1 

.0 

0.0 

C. 14  55139619221  586 

09 

-0.656281127863413E- 

10 

3 

/ ^ 

. 0 

0.0 

C.57745tC6C646632£ 

1C 

-0.110267D872590326- 

11 

3 

30 

.0 

C .0 

C.78  1672297323978E 

12 

-0. 678 788^69 13 8652 E- 

14 

3 

40 

.0 

O.C 

C . 148947747934199E 

17 

-0.267153066 1529C6E- 

18 

3 

50 

.0 

o.c 

C.293255378384934E 

21 

-0.  lOSS^^gOlOROOBlSE- 

2 

3 

75 

.0 

C .0 

C . 1 7 226  39G78C3581E 

32 

-0.1231895516298726- 

33 

3 

lOu 

.0 

c.o 

C. 10  73  751707131086 

43 

-0.1482250301629216- 

44 

2 

AND  CRDER  N 

= 

8 + 1 = 

R 

EC 

Arc 

RE  I 

I 8 I 

8 

ETEOC 

0 

• A 

U • G 

C .5CC62  526C470927E- 

01 

O.CO'JOOOOOCC  JOCCOE 

'JO 

0 

. 5 

C .c 

C.257e94505^90896E 

cc 

O.OOOOOOOCCCCCCCOE 

30 

1 

.0 

c.c 

C. 5651  =91039924856 

C( 

O.CGOCOl  CCCCCCE 

GO 

1 

• 

L .c 

C .9Elt6  642S5779GPE 

cc 

O.GGOOC(  COCOOCCOc 

GO 

1 

2 

.0 

c .c 

C.159C636c5463732E 

Cl 

O.OjCOOjGCCCOOCCOE 

J9 

1 

2 

.5 

''  .C 

0.2516716245289706 

01 

O.OOOOOOCCCCOCCCOE 

j 

1 

2 

. 5 

c .c 

C.25i671c24523370E 

01 

O.GOOOOOOOOCOCCCOE 

GO 

*' 

3 

.0 

O.C 

C . i3  5 3 3 7C2174C2616 

Cl 

0. OOOOjOOOCCOOCCO; 

00 

5 

.0 

c.c 

0.2*133564214245056 

02 

0.00000000 jCOOOGOE 

'J'O 

c 

10 

.0 

c.c 

C.267C9883C370126E 

04 

O.COOO^CCCCCCCCCOE 

0 0 

c. 

15 

.0 

c.c 

C.328i2492i9702C7E 

C6 

0.  COJOOUCCCCCCC'JOt 

JO 

2 

20 

.0 

c.o 

6.4^45497338512786 

CF 

O.COOOncCCCCOOGCCE 

DC 

2 

2 1 

.0 

c.c 

6.1.27291991377766 

09 

O.O'jOOOuOJJCCCGCOE 

CO 

/ 

21 

. G 

c.c 

C.  1127291991377766 

09 

0.6  71729105586*1406- 

J 

3 

25 

.0 

c.c 

6.565786512987871E 

iC 

0.11245.8185  i9236E- 

: ( 

3 

30 

.0 

O.C 

6.7685320389389576 

12 

0.6900105267990616- 

14 

3 

4G 

.0 

c.c 

C.  147C739616325946 

17 

0.2704721 10 544047 E- 

18 

3 

50 

.0 

c.c 

C.290307f 592103566 

21 

0.  1096291787791816- 

22 

3 

75 

.0 

C .0 

6.1711116015296536 

32 

0.1240982141868576- 

33 

3 

100 

.0 

O.C 

6 .1668369390338166 

43 

0.1489643709947386- 

44 

3 
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THIS  PACTE  IS  BEST  QUALITY  FRACTlCAfiLB 
FROM  COf  Y fURKISHELi  10  UDC 


OPT  1 = 

2.0 

MCDIFIPD  BESSri 

FUNCTIONS,  SECOND  KIND 

’ t 

0PT2  = 

2.C 

CF  COMPLEX  ARGUMENT 

IN  POLAR  COOECINATEL 

ORH  = 

0 .C 

CF  ORDER  M = 0 

RPO 

AMG 

RE  K 

I M K 

METHOD 

0.1 

Q.C 

C .2A27069C2A7C202E  01 

O.CGOOOUC’OOCOCOCOE 

GO 

1 

0.5 

0.0 

C .92AA  19C7122766fcE  OC 

0. OOOOOOOCCCCOCCOE 

00 

1 

1.0 

C .0 

C.A21C2AA382AC70gF  CC 

0.  C’OOOnOOOCCGOCCOF 

0 0 

1 

1.5 

0.0 

C.2i.38C55626A7526E  00 

O.OOOOOOOOCCOOOOOE 

GO 

1 

2.0 

C .0 

C.il3e93€727A9533E  CC 

O.OOOOOOOCCCOCOCOE 

00 

1 

2.5 

C .0 

C.t23A75532CC3661E-01 

O.OOOOOOOOGCOOOCOE 

00 

1 

2 . 5 

c.c 

C.623A75532CC3662B-C1 

0.  OOOOOOOCOC'jOCOOE 

00 

2 

3.0 

0.0 

C . 3A7395CA3862792E-01 

O.OOOOOOOOCCOOOCOE 

00 

2 

5.0 

c.c 

C.3eSlC9633ACA25SE-02 

O.OOOOOOOCCCOOOCOE 

GO 

2 

10  .0 

0 . c 

C.  1 7 78006231616 76 E-OA 

O.OOOOOOOGGCQOCCOE 

00 

2 

15.0 

o.c 

C.SE19536A82395A3E-07 

O.GOOOOCOQGCOCOCOE 

0 0 

2 

20.0 

0.0 

C.57A123781533652E-09 

O.COOOOOOjCGOCOOOE 

00 

2 

^ X . 0 

c.c 

C .2C  6176796998532E-09 

0.  COOOOOOCOCOOOCOE 

GO 

2 

2i  .0 

c.c 

C.2C6176796998532E-09 

O.OOODOOOQCCOOCCOE 

00 

3 

25.0 

c.o 

C.3A6Al6i56221312E-ll 

O.OOOOOOOCCCOCOCOE 

CO 

3 

30  .0 

o.c 

C.2132A77A96A63C6E-13 

O.OOOOOOOCCCOOOCOE 

00 

3 

AC  .0 

0.0 

C . 8 392  861iCCC9958E-18 

O.COOOOOOOOCOOOCOE 

00 

3 

50.0 

c.c 

C.3A101677A97895CE-22 

O.OOOOOOOCOCOCCCOE 

00 

3 

75.0 

c.c 

C.3E7C1170A558692E-33 

O.COOOOOOOCCCCCCOE 

on 

3 

lOG  .0 

o.c 

C .A6  5662822917592E-AA 

O.OOOOOCOGCCOOCCOE 

00 

3 

AND  ORDER  N = 

M+1  = 1 

RFC 

ANG 

RE  K 

IM  K 

MFTFCC 

C'  • A 

C.C 

C .9 g53eAA78087061E  01 

O.OOOOOOOCCCOOOCOE 

GO 

0.5 

O.C 

C.1656AA112CCC33CE  01 

O.OOOOOOOOOCOCCOOE 

00 

i.O 

o.c 

C.6C19C723C197235E  CC 

O.OOOOOOQOOCOCCCOE 

00 

1 

i . 5 

0.0 

C .2773878CCA568AAE  CC 

O.COOOOCOOOCCCCCOE 

00 

2 .0 

0 .0 

C.1398658e:816522E  CC 

O.OOOOOOOOCCOOOOOE 

CO 

2.5 

0 .0 

C.73e908163A77A71E-Cl 

O.OOOOOOOOGCOOOCOE 

CO 

1 

2.5 

c .c 

C.738908163A77A71E-01 

O.OOOOOOOOOCOOCCOE 

on 

2 

3.0 

c.c 

C.AC156A3112819A2E-01 

O.OOOOOOOOCCOOCCOE 

on 

2 

5.0 

o.c 

C.ACAA613AA5A5216E-02 

O.OOOOOOOGCCCOOOOE 

00 

2 

10.0 

c.o 

C.ie6AE773A53a256E-0A 

O.COOOOOOOOCOOOOOE 

00 

2 

15.0 

c.c 

C.1C1A17293697621E-C6 

O.COOOOOOOCCCOCCOE 

DO 

2 

20.0 

o.c 

C.5E83C579695570AE-09 

O.COOOOOOOOCOOOCOE 

CO 

2 

21.0 

o.c 

C.2:iC2992233123CE-09 

O.OOOOOOOOCCOOCCOE 

00 

2 

21.0 

C .0 

C.211C2992223128CE-09 

O.OOOOOOOOCCOOOOOE 

00 

3 

25.0 

c.c 

C.3532778C731999AE-11 

O.OOOOOOOOCGCOOCOE 

on 

3 

30.0 

c.o 

C.2i67732C0189155E-13 

O.OOOOOOOOCCOOCCOE 

CD 

3 

AO  .0 

0.0 

C.eA9713195A86105E-18 

O.OOOOOOOCCCOOOCOE 

00 

3 

50.0 

c .c 

C. 3AAA10222671756E-22 

O.OOOOOOOOOOOOOOOE 

00 

3 

75.0 

c .c 

C.28958329A67A220E-33 

O.OOOOOOOCCCOOOCOE 

00 

3 

100.0 

o.c 

C,A67985273563693E-AA 

O.OOOOOOOOCCOOCCOE 

00 

3 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
mM  COPY  EURKISHED  TO  DDC 


OPT  1 = 

2.3 

MODIFIED  BESSEL 

FUNCTIONS,  FIRST  KIND 

■ f 

OPTr  = 

2.0 

Of  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATLS 

URT  = 

C .C 

CF 

ORDER  R = 0 

Pl-O 

ANG 

RE  I 

IP  I 

METFOC 

T . i 

20 .0 

C.iL012AS2ie3159AE 

01 

0.2166A:657A09577F- 

02 

1 

U . 5 

20  .C 

C.i03C75A923B5372E 

01 

0.  5A9722926707i77E- 

01 

I 

1 .0 

2C  .0 

C.iilt75C1157o07SE 

01 

0.230032066GA0576E 

00 

1 

i.  • 3 

2C  .0 

C . 123tF7CAeA30371E 

01 

0.555A893AA7118A6E 

00 

1 

2 .0 

2G.G 

C. i3A639C8372698AE 

Cl 

0.1080968132377A8E 

Cl 

2 . 5 

20.0 

C . i 36528827AA3692E 

01 

0.i872223686759A6E 

Oi 

1 

2 . 3 

20  .0 

C , 1 2e528e27AA3692E 

01 

0. 1872223636759A6E 

01 

3 .0 

20.0 

C.1155792CCg0A768E 

01 

0.300262937063371E 

01 

2 

5 .0 

20.0 

-C.EA11A26251A7B51E 

01 

0.110161A3076A326E 

02 

2 

1 j .0 

23.0 

C.129A2U:38990il2E 

02 

-0.735811296869062E 

03 

2 

:t.o 

2 0.0 

C.2EA26462315075CE 

05 

0.370001823i055AOE 

05 

2 

20.0 

• 

c :> 

-C.2eA2813i5817823E 

07 

-0.911112779^80  102E 

C6 

£. 

21.0 

20.0 

-C .A77276355792687E 

07 

-n,  5016‘'A96HC32690E 

07 

2 

21  .0 

20 .0 

-C .A  7 727b355792687E 

07 

-0.501674968 J32691E 

G7 

3 

2 . 0 

2 C . C 

C.  19  159  79A2931977E 

09 

-0.667900i652A9203E 

08 

3 

23,0 

20 .0 

-C.7C122A6728817A3E 

1C 

0. 1159^9A87d2711AE 

11 

3 

AO  ,C 

2C  .C 

C.AA^5e7A7308A093E 

lA 

0.5A3i06q511rf8a33E 

lA 

3 

5 0.0 

2C  . 

: .2232697e91C712CE 

18 

-0.1393039705805758 

18 

1 

15. U 

2 0.G 

:.6671Ai39A75A872E 

27 

-0.33i9933AA2328C6E 

27 

J- 

100  . J 

20.0 

:.i'HG873927  n6622e 

37 

-0. 821AS8 A 966036  12E 

36 

'• 

AND  ORDER 

N ■= 

R + 1 = 

RFC 

PNG 

Rc  1 

IP  I 

PETFOC 

C • A 

3C.C 

C.A33Ci.:A76317786F 

-01 

0.250625i30i812COE 

-Cl 

J « :> 

30. C 

C.2i6A  355C65513CI6F 

CO 

0.132852976e506l5E 

CO 

J, 

\ .0 

30  .C 

C .A3C7i04A7AAlACCE 

CC 

0.31377A2756200886 

00 

I 

30 .0 

C.6315907iC3863CCE 

cc 

0.595335397AA625AE 

CO 

2 .0 

3 C . L 

i:.7t7E5281686738eE 

CC 

0.  10378A157792652E 

01 

i 

2 . 5 

30. C 

f .633733633953389E 

cc 

0.17'J95l05CC296l6r: 

01 

I . 5 

30  .C 

.c  33723633g5389CE 

cc 

•T.  1 70951O5C.29616E 

Ci 

$L 

i .0 

30.  C 

r .c49it3£51CAA2C7E 

00 

0.26B076012cA8A32E 

Cl 

i. 

5 .C 

30  . C 

-C . 82791922C327029E 

01 

0.957501lU7i81C5GE 

C 1 

(. 

iO  ,c 

30 .0 

C.326273A35112697E 

02 

-C.7031 350C0C0719AE 

C3 

'J 

15.0 

3C  .0 

C.:  50203A6'’225C39E 

C5 

0.3637612303882575 

C5 

L 

20.0 

3C  .0 

-C.  2 76Si7l6l6'£A8626 

07 

-0.9275970AA231 1 lOE 

06 

2 

21.0 

30  .C 

-C . Atl265C29179399E 

07 

-0.A97J6570723938EF 

07 

c 

21.0 

3C  .0 

-C .A61265029179399E 

07 

-0.A970657C72393EeE 

07 

3 

2 5.0 

30 .0 

C.lcS930ii6622977E 

09 

-0.626931553C93391E 

OR 

J 

30.0 

30  .0 

-C.?895553AliC0881E 

10 

0.11357e900oAe697E 

11 

3 

AO  .0 

30 .0 

:.A3A327CCe570A85E 

lA 

0.54a00333eiA1959E 

lA 

3 

50.0 

20 .0 

C. 3311770686376915 

IF 

-0.136A12A55763175E 

1 R 

■a 

75 .0 

30  .C 

C .66A395375A63A93E 

27 

-0.3278360A69A0886E 

27 

100. C 

3C  .0 

C. 1ACA693C91667AAE 

37 

-0.81A359066955237E 

36 

3 
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IBIS  PAGE  IS  BEST  QUALITY  PRACTlCAfiLl 
EBOMCOPYEURtilSHEDrODDC - 


OPT  1 = 

2.0 

MClilFItD  BESSLL 

FLNCTIONSt  SECOFn  KI^C, 

OPT2  = 

2 .0 

OF  COMPLEX  APGLMENT 

IN  PJLftR  COOPCINATEE 

ORt  = 

0.0 

CF  ORDER  M = 0 

RhO 

flNG 

RE  K 

IM  K METFOL 

0 . 1 

3C  .C 

C.2A23921C2^3^<»59E  01 

-0.516846256815038E  CO 

X 

0.5 

30  .C 

C.e93250392565207E  OC 

-0.439879973479423E  00 

1 

1 .C 

30. C 

C.3t23895ea3934i5E  CC 

-0.321269575592533b  00 

X 

30.0 

C.1^5A795663A22A2e  CC 

-G.21B778061109181E  00 

I 

2.0 

30. C 

C.4t6e53916e90205E-01 

-0. i414J4959925468E  00 

2.5 

30 .0 

C.6E2i396iCeC9AA9E-C2 

-0. 872 2 7 07 78 8 98 8 94 E- 01 

1 

2.5 

30. C 

C.tfc2139tiC8C943AE-02 

-0. 872 2 70 7 78 89 8 893 E-Cl 

2 

3.0 

30.0 

-C. 90^7636 79 A729 72 E-02 

-0. 513151252 3143 20 E -01 

2 

5.0 

30. C 

-C.t  68571872-^571 82E-0  2 

-0.2752401212487206-02 

2 

10.0 

30. C 

C.3516A11321C0538E-06 

0.5818O74597109C8E-C4 

2 

15.0 

30.0 

C.7C38:.9382856ieAE-07 

-0.72992  ^426512416-06 

2 

20.0 

30  .0 

-C. 5627715 ^2 C2A696E-08 

0.62 03472 12 79 89 2 lE-08 

2 

21. C 

30.0 

-C. 8062120 0^251352E- 09 

0. 334 3 1 5475908424 E-08 

2 

21.0 

30. C 

-C.806212CaA251356E-09 

0. 334 3 154759 G 8425 C -OP 

3 

25.0 

30. '0 

C.9t9C35C628386A6E-lC 

-0.1693925382583696-10 

3 

30  .0 

30.0 

-0.10702439803 59 9 9E-11 

-0. 514598884 92 3399 E- 12 

3 

AO.C 

3C  .0 

C.2844i2265869036E-16 

-0. 1 76 14579 3 26  0 146 E- 15 

3 

50.0 

30.0 

0 .274523432667463E-19 

-C. 352 845 356 29 €2 80 E-20 

3 

75.0 

30  . C 

C.692933747143352E-29 

-0.553.074736539616-30 

3 

100  .u 

30  .0 

C .3066067647530075-38 

0. 13192  51572326  60 E-4G 

3 

4ND  GRDER  ^ = N4l  = 


RFu 

AMC 

RE  K 

IV  K 1 

KETV^OC 

0.1 

•3  r, 

0.8520755952644355  01 

-0.505051977Q44309E  01 

1 

0.3 

20.0 

C.i37924C79967794E  01 

-0.106649617099292E  01 

i 

1 .0 

2C  .C 

C.4391451G2552943E  CC 

-0.5160973928145  18E  00 

1 

1.5 

20.0 

C.153854998905324E  CIC 

-0.2969498301549906  00 

X 

£.  . 'J 

20  .0 

0 .4238293497238745-01 

-0.175296051937276E  00 

1 

C 

i-  9 

20 .0 

C.275261C51325484E-03 

-0.102i‘»1382938034E  00 

2 . 3 

20.0 

C .275261C51225509E-03 

-0.1021413829380246  00 

2 

3.0 

20  .0 

-C. 1411809964870755-01 

-0. 5'»  71  69  39  72  342 4 3 6-01 

ii 

5 .<-• 

20  .0 

-C. 72 76 450162834440 -02 

-0.2673530252364372-02 

c. 

10.0 

30 .0 

C.26C629722935504E-04 

0.5981118907276 2 1E-C4 

2 

15.0 

30  . C 

C.6C5551926192099E-07 

-0.751938458 826 199E-06 

2 

20.0 

20.0 

-C. 5 6 72 72 7 30 3 1 349 6 E- 08 

0.6405720873556^96-08 

21  .0 

20,0 

-C.7E2^Cj7C9  8 0C426-6>-09 

0.  342 5 1774  04  6-08 

*3 

2 i .0 

20,0 

-0 . 7837CG7098CC43CE-Q9 

0.3421027151774056-08 

2 5.0 

20. C 

0.9838599914003255-10 

-0.2021838767126226-10 

3 

30  .0 

20.0 

-C . lC89646i2C69l 55E-11 

-0.5131960895612756-12 

3 

40. C 

20.0 

0 .2765667566603576-16 

-0.1782216399774606-15 

3 

50.0 

20. C 

0.2767190870802916-19 

-0.3695022429430976-20 

3 

75.0 

20.0 

0.8976958628776226-29 

-0.5858899139770186-30 

3 

100.0 

20.0 

0.3079357790012526-38 

0.5617202453641786-41 

3 
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THIS  PAGE  IS  best  QUALITY  PRACTICABLE 
i’HM  COPY  FUKNlSHiiuJ  10  OOC 


OPT  1 

2 . C 

MCOlUrn  PESSEL  FLTJOTIONS.  FIRST  KIM 

• » 

OPT 

2,0 

CF  COMPLEX  AR(.LV 

cM 

IN  POLAR  COO EF  I NATES 

ORt;  = 

C .0 

CF 

CRT 

ER  k = 1-' 

kK, 

AN(, 

RT  [ 

1 " I 

kETF-OC 

0.1 

to.c 

C.csfi7A92iUie39RAE 

Cf 

0,21637. 03AA8?6AlE- 

■02 

T 

X 

' • h 

cO  .0 

C .Ste2fc8Ad71‘=5552E 

CC 

0.53280882687fc.282c- 

■Ci 

1 

1 .0 

tC  .0 

C .fcc7fcic!lC3A9708flF 

cc 

0.2G29n0518393502t 

CO 

1 

tc  .0 

C.teAC5A26825A105E 

CC 

0.Alfl7P2A62297A95' 

00 

1 ,0 

fc  0 . c 

C.ACie  /69C902e5A3F 

oc 

0.6509fc2A62G72001t 

00 

“ c 

tu  .0 

C . iAGtH25A2AA5072F 

-Cl 

0. 8329870A3A95826E 

0'') 

1 

^.b 

t !.i  . C 

C . lACfcM^5A2AA5073E 

-01 

0.8329R70A3A95826E 

Lo 

i 

i . C 

fc  0 . c 

-C.Afc54ixA77fcfc621CE 

cc 

0.6875fcH825861952E 

CO 

n 

? .C 

to.c 

-C . 177A77fc9A13i959F 

01 

-0.:31231o53:295laE 

Cl 

lu  .0 

6 C . 0 

-C  . 5CA7i.39Z3288672E 

01 

U.181A37389325677t 

02 

1^-  .c 

tr  .0 

C. Ie591 77036A50A7E 

0 3 

-0. 199776629495284 t 

02 

2 1'  • \J 

fc  r . G 

-C.923Ci7123951721E 

03 

-0.17A1377239193A5E 

04 

*3 

21  - 

fcC  .c 

C.ix72a:C870e319AF 

OA 

-0.29A578373110087E 

Oh 

21 .0 

tC  .c 

C .li7282C870E319AE 

OA 

-0.29^*578373  110087t 

04 

3 

^ ^ • 0 

fc  c • c 

-C . 136fc38C3fc9A578eE 

05 

O.  i638Ai<tl33585  i7f 

05 

z 

30,0 

t C , 0 

C .22fcA23CA5537542E 

Ct 

0.752236282i2?231F 

05 

j 

AO  .u 

fc  G • C 

-C.27t9399:.3?8196tE 

08 

0.1313A0690933886E 

UR 

i 

50 .0 

fcu  , C 

C.iAA80i69A531719E 

1C 

-0.3800993355o001AF 

10 

j 

7S.0 

tu  .0 

-C.2l559OC57027OACf 

lA 

0.8905‘*2t2A^c'j827f 

15 

i 

lOo  .c 

fcC  .C 

-C.tA3Cfc2A21E87A36F 

2C 

-'^.196  72A,  Al6dAfcARf 

2 1 

A Nr  (LDti  N = r+1  = 


R»  0 

ANG 

RE  I 

Ik  I 

u • I 

fcC  . C 

C.24937513C235453E 

C.'*55012476411755E- 

r.  1 

0 ,5 

fcC  .C 

C.i:72284CC7C8627E 

CC 

0.2164362406353578 

00 

1 .0 

fcC  .C 

C.ifce82e534743413E 

CC 

0.4308044074232588 

GO 

1 c 

A • 

fcC  .C 

C. 1 7438 78575828758 

CC 

0.6331954253269508 

(/O 

2.0 

6C  ,C 

C.4*«7975fct6n33961E 

-01 

0.7998609005924748 

CO 

2.5 

fcC  .C 

-C.2103fc6347R77049E 

cr 

0.890835053772563E 

cc 

u • Z 

fcC  .c 

-C .2 102fcfc.;47877049E 

CC 

0.6908550537725636 

00 

3 .0 

fcC  ,c 

-C.5745907C663898CE 

oc 

0.8529417352177768 

on 

5.0 

fcO  .c 

-C , 154462726355877F 

01 

-0.1415711138114878 

Cl 

10 .0 

fcC  .c 

-C.573C174C5CC903CE 

01 

0.174815980bl96i8E 

02 

15  .0 

fcO  .c 

C .1834t4C45550592E 

C3 

-0.1419536144881908 

02 

2 0.C 

fcC  .c 

-C.&73467366i5840CE 

0 3 

-0.17401‘t288(J24260E 

04 

2 X . 0 

to.c 

C. 122C50261384378E 

C4 

-0,2886703488984038 

04 

X . * 0 

fcC.C 

C.122C5G2fcl3e4378E 

04 

-0.2866705488984038 

0*1 

2 5 .C 

fcC  .c 

-C.14C132778554757E 

05 

0.1597955015244738 

05 

30. C 

fcC.C 

C. 2234531932087248 

Ot 

0,7789766418085548 

C5 

40.0 

fcC  .0 

-C .276fc5iC89568002E 

08 

0.1275085228756858 

OP 

50.0 

fcO  .c 

C.l473e9e56943119E 

1C 

-0. 3769484399142398 

10 

75.0 

fcC  .0 

-C.2fcfc4fcC72197563CE 

14 

0.8874594251518348 

15 

IOC  .0 

fcO  .0 

-C. 6329371189155188 

2C 

-0.1965128434203448 

21 

r-  p r P 0 r 


3 

3 

3 

3 
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fflis  PAGE  IS  BEST  QUAIlTY  FRACIICA&LE 
TOOld  COPY  PUKVlSiiSD  10  ooo 


i = 

2.0 

MODIFIED  BESSEL 

flnctionSt  second  kino. 

OPT?r 

2 • C 

OF  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATEL 

ORL'  = 

o.c 

OF  ORCFR  M = 0 

RPC 

/irjG 

RE  K 

IM  K MtTFOL 

0.1 

tc  .c 

C.2-^165C6Z35570^1E  01 

-0.1C3849173342117E  01 

1 

0 . 5 

60.0 

C.eC723C9q8595527E  00 

-0.9180019180508698  00 

1 

: .0 

60.0 

C.i7721Ati*C618352E  CO 

-C.6888147321i4711E  00 

1.5 

60  .C 

-C.9i2C6536e80229SE-01 

-0.452902344864404E  00 

1 

i;  .0 

60. C 

-C . lt87^0482377896E  CO 

-0.252329276549754E  00 

1 

.5 

6C  .C 

-C. 19515A333iai329E  00 

-0.1037331712337738  00 

1 

L.  * ^ 

6C.C 

-C.195154333181329E  00 

-0.1037331712337738  00 

7 

J .0 

6C  .0 

-C . 157652^336A8003E  OC 

-0.797269697981 867 E-02 

2 

5 .,0 

6C  .0 

C.551^22^92C12628E-02 

0.45063634 341 1047 E-01 

2 

10.0 

60.0 

-C.256987e^A62C59CE-02 

-0.6595282115158438-03 

2 

15.0 

60 .0 

C.iC5Ci8C5i508056E-C3 

-0.14398512 50 31 484 E-03 

2 

20. 0 

60 .0 

C.67376318C53021AE-05 

0.1074503171788278-0^ 

2 

21.0 

60.0 

C. 7^3003145931 799F-05 

0.1080843181299078-05 

2 

21  .0 

6C  .0 

C.7A3C03:A5931799E-C5 

n.  1080843181299078-05 

3 

25.0 

60. C 

-C. 91689762 3A9 52 87E-C6 

0. 165 7502 12 20 89 03 E-06 

3 

30.0 

60 .0 

C. 14063AA9992AA5eE-07 

-0. 6841908 1 147 5 6 29 E -07 

3 

^0.0 

60  .0 

-0. 3355550 64 709345 E- 09 

0.2317511106884518-09 

3 

50.0 

60.0 

C.2^272356764216CE-11 

0.3906391 792  8 2618  8- 12 

3 

75.0 

60 .0 

-C .65698e907321024E-17 

-0.3583R2O51825935E-17 

i 

100.0 

60.0 

C.161330574i39091E-22 

C.179816316C67126E-22 

3 

AND  ORDER  F = 

M+1  = 1 

PFC 

ANG 

RE  K 

IM  K 1 

“ETFOC 

0.1 

60  .0 

C .46ei92135337377E  01 

-0.8760514919384666  01 

1 

0.5 

60  .0 

0.6256988931824458  OC 

-0.1892539896942936  Cl 

1 

1.0 

6C  .0 

-C. 2212 52 8687296448- 01 

-0.931067993198272E  00 

1 

. • 5 

60.0 

-C.220415164022503E  CC 

-0.509187719C29843E  00 

1 

2.0 

60. C 

-C.2622546492C7587E  CC 

-0.2488943571404296  00 

I 

2.5 

60. C 

-C.231935295671493E  CC 

-0.6379218028849596-01 

1 

2 . 5 

60.0 

-C.231935295671493E  CC 

-0.8379218026049598-01 

2 

3.0 

60.0 

-C. 172422915334882E  OC 

0. 1 23560067 37 50 52 E -01 

2 

3.0 

60  .C 

C. 9514555683941628-02 

0.469377299 79 31 86 c-Cl 

2 

10.0 

6C.C 

-C. 266329185211 349E-02 

-0.5678214501259886-03 

2 

15.0 

60.0 

C.1C27C6222772161E-03 

-0.1494012314902526-03 

2 

20.0 

60.0 

C.7C52543:2C0120CE-05 

0. 1 07368057 3722 59 E-0  4 

2 

21  .0 

60.0 

C.754146309656039E-05 

0.942462905 34 42 6 6 E-06 

2 

21.0 

60.0 

C.754146309656040E-05 

0.942462905 3442 74 E-06 

■2 

25.0 

60 .0 

-C.9233C83579C7071E-06 

0.1 83145683 CO 52 42 E-C6 

3 

30.0 

60. C 

0.1320223058194696-07 

-0.691949830 3564 8 5 E-C7 

3 

40.0 

60  ,C 

-0.2351716354723936-09 

0.2 3681 7972 6026 4 3 E-09 

50.0 

60.0 

C.244279627729629E-11 

0. 37168631 8 70 75 72 E- 12 

3 

75.0 

6C  .C 

-0.6612482021769216-17 

-0. 35580004 8 75 31 78 E- 17 

3 

100  .0 

6G.C 

C.lt251157ClC26l9E-22 

0.1795701227207266-22 

3 

THIS  PACE  IS  BEST  QUALITY  PRACTICABLE 
COPY  pmtllSHiJ  iU  DDO  • 


OPT 

2.0 

MODIFIED  RESSEL 

FLNCTIONS,  FIRST  KIND, 

CPT2  = 

2.0 

CF  COMPLEX  ARGLMEM 

IN  POLAR  COOPCINATES 

LRr  = 

0 .0 

CF  ORDER  M = 0 

RhO 

ANG 

RE  I 

IP  I MFTFOL 

0 .1 

50 .0 

C .SS75C1562C660^CE  OC 

0. 535538809 825726E-18 

1 

O.i 

SC  .0 

C .S 28At9eC72AQ81 3E  CC 

0.1056250651981668-16 

1 

1 .0 

sc  .c 

C.7t5ig7686557967E  CC 

0.  383  70965  38  87500  8-16 

1 

1 .5 

so  .0 

C ,5 1 18276717359188  CC 

0. 7297535386857188-16 

1 

. .0 

so  .0 

C.2238S07791A1236E  CC 

0.  i 0057 701 5 5 59 765 E- 15 

•n 

A 

2.5 

sc  .c 

-C.Ae383776568198CE-01 

0.1083625287831898-15 

2.5 

sc  .c 

-C.A838377bA68198CE-01 

0.1083625287831898-15 

2 

1.3 

sc  .c 

-C.260C51S5AS01933E  CC 

0.8869557953076718-16 

2 

5.0 

sc  .c 

-C.1775S6771315338E  CC 

-0.1528191193262638-15 

2 

10.0 

sc  .c 

-C.25593576AA513A8E  OC 

0.3790680557107558-16 

2 

15.0 

sc  .0 

-C. 1522^^7282678088-01 

0.268265968160519E-1S 

2 

20.0 

sc  .c 

C . 167C25t65350582E  CC 

0.1165525752182238-15 

2 

2-  .0 

sc.o 

C. 3657907.000 86 3CE-01 

0.3133536295905258-15 

2 

2 X . 0 

sc  .c 

C.26579071CCC863CE-01 

0.307582580231723E-15 

3 

25 .0 

sc  .c 

C.96266763275957SE-01 

-0.281 10822 85 5 20 7 IE- 15 

3 

30.0 

sc  .0 

-0.86 36 798358104058-01 

-0. 310077921 1055 55 E- 15 

3 

AU  .0 

so  .c 

0.7366890585237508-02 

0.5535512959075508-15 

3 

50.0 

sc  .c 

C.5‘fei232  766S2516E-01 

-0.5311352088269828-15 

3 

7 5.0 

so  .c 

0.2565391380509688-01 

-0.5551593135199798-15 

3 

ICO  .3 

s:  .c 

C. 1SS8585C305222SE-01 

-0.6712561377935218-15 

3 

AND  ORDER  N = 

M+1  = 1 

REO 

ANG 

RE  1 

IV  I 

M 

ETFOC 

j . 1 

SC.O 

C .53535975893550CE-17 

0.59937526036252CE 

-01 

0.5 

SC.O 

C.1S7SC727922960CE-16 

0.252268557675&75E 

CO 

1 

X • Cl 

SO  .c 

C .2835175825361558-16 

0.5500505857559358 

O'J 

J. 

1.5 

sc  .c 

C. 1825530622891598-16 

0.5579365079101COE 

ou 

1 

2.0 

sc.o 

-0.1125352755681598-16 

0.57672A8077.56873E 

CO 

2.5 

sc.c 

-C.53eS2Z37123157SE-16 

0.597095iU2565275E 

O'J 

4.  • ^ 

so.c 

-C. 5389223712315798-16 

0.59709510;565275E 

00 

i. 

3.0 

so.c 

-C. 97 59 185311135698 -16 

0.339058958525936E 

CO 

> 

5.0 

sc.c 

-0.5886555913666278-16 

-0. 3275''9137591565E 

00 

2 

10.0 

sc.o 

-C. 2 182385818879908-15 

0.53572756163R616E 

-Oi 

15.0 

sc.c 

-C. 3658930687985218-16 

0.2051050386135228 

ou 

$- 

20.0 

sc.c 

C. 2855525038610798-15 

0.6683312517585968 

-01 

2 

21.0 

sc.c 

C . 52C5S9552323285E-16 

0.17112027276j902E 

00 

T 

21  .0 

so.c 

C. 5921358*15331888-16 

0.i711202727o'3900E 

ou 

■J 

2 5.0 

so.c 

0.2185508235337058-15 

-0.1253S02595a0290E 

0 0 

3 

30.0 

sc.c 

-C. 22 307320969 70 278- 15 

-0. 118751062616623E 

00 

50.0 

so.c 

C.2C35C193556560eF-16 

0.i2603R3:Hv;37535F 

on 

3 

50.0 

sc  .c 

0.2598378810217758-15 

-0.9751182612517538 

-g: 

2 

75.0 

sc.c 

C.229CCi601353775E-15 

-0.8S139995C*58292E 

-Cl 

3 

ICO.O 

sc.c 

C.177155158727077E-15 

-O,7715«i35?01'»ll22F 

-01 

3 

THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
EROiM  COPY  EURKISHfiD  TO  DDC  ^ 


OPT  1 = 

2 .0 

MCDIF lEO  BESSEL  1 

FLNCTIONS,  SECjKC  KING, 

0PT2  = 

2 .0 

CF  COMPLEX  ARGLPENT 

IN  POLAR  COOPCINATFS 

ORC  = 

0.0 

CF 

ORPER  P = 0 

RhO 

ANG 

RE  K 

IP  K METPOC 

0.1 

SO  .0 

C.2A0S976A37S6791E 

01 

-0.15668717a966551E  01 

1 

0.5 

SC  .0 

C.6S82A839378?«85AE 

oc 

-0.14741A492602178E  01 

1 

1 .0 

so  .0 

-C .:3e6337152CA05AE 

cc 

-0.:20196971531721E  01 

1.5 

sc  .0 

-C.tC07A926Ae8ei81E 

cc 

-0.8C39770267147ft4E  00 

2.0 

sc.c 

-C.8C 1696231E8369AE 

oc 

-0.3516868134783COE  00 

1 

2.5 

sc  .0 

-C.7e2367C913690iSE 

cc 

0.76G0105835271C8E-01 

1 

2.5 

sc  .0 

-C.7e2367C9136901SE 

cc 

0.7600105835171088-01 

2 

J.O 

sc.c 

-C.5S195AEllAe0711E 

cc 

0.4084086555357898  00 

2 

5.0 

so.o 

C.A8A618352A92666E 

oc 

0.2789683560311968  00 

2 

10.0 

sc  .0 

-C.87AA6065C77A623E- 

01 

0.386314995427672E  00 

2 

15.0 

so.o 

-C.3227A2561505A32E 

cc 

0.223437A96669011E-C1 

✓ 

2U  .0 

sc.c 

-C .Sg395619376A2C7E- 

01 

-0.262361729230340E  00 

2 

21.0 

sc.o 

-C.2t7^522S69A3552E 

cc 

-0.57A582703657243E-01 

2 

21.0 

so.o 

-C.2673522969A355AE 

cc 

-0.57A582 703657 248 E-01 

3 

25.0 

sc.c 

C .1S98829AC79332CE 

oc 

-0.15l2i5509562235E  00 

3 

30.0 

sc.c 

C .1EA2A77QAA82131E 

cc 

0.1356665113617808  00 

AO  .0 

sc.c 

-C . lS7e20A6132A826E 

oc 

-0. 11571 88466961 99  £ -Cl 

3 

50,0 

sc.o 

C.154CA013A671555E 

cc 

-0. 876697992 92 7 3 34 C -01 

3 

75.0 

90.  C 

C.13AC9738646710AE 

cc 

-0. 5441 8532 5 50 84 50 E -01 

■> 

100.0 

sc.o 

C . 121235C636SS666E 

cc 

-0.3 1393 7002 45 74 59 E-01 

AND  CRDER  1 

N = 

P+1  = 1 

RFO 

ANG 

RE  K 

IP  K 

PETFOC 

<1  •! 

SC  .C 

-C.7E4416e24669526E 

-01 

-0.101456966545056c 

02 

1 

0.5 

SC  .c 

-C.3e0554403413957E 

cc 

-0.231138342938652E 

01 

1 

1.0 

so.o 

-0.6912298436920846 

cc 

-0.122712623014357E 

01 

X 

1.5 

sc.o 

-C.E764C46172C9956E 

oc 

-0.647&52876756467E 

00 

2.0 

sc.c 

-C .SC5S1720S5S599CE 

oc 

-0.168126i503i2431E 

00 

1 

2.5 

sc.c 

-C,7eC83359C222288E 

oc 

0.229207675130978E 

00 

1 

2.5 

so.c 

-C. 7eCe33590222287E 

cc 

0.2292076751309788 

00 

2 

3.0 

sc.c 

-C.532592566619444E 

oc 

0.509997393867205E 

00 

5.0 

so.o 

C.5145601C6C63313E 

cc 

0.232262882507286E 

00 

2 

10.0 

so.o 

-C.6e2e68299977346E' 

-01 

0.391152513659556E 

CO 

15.0 

so.o 

-C.22217667C46492CE 

cc 

P.331023775125629E- 

-01 

2 

20.0 

so.o 

-C,iC498:225963653E 

cc 

-0.259985035882543E 

CO 

2 

21. C 

so.o 

-C.26e795095e97672E 

oc 

-0.511125512719340E- 

-01 

1 

21.0 

sc.c 

-C.268795C95897675E 

oc 

-0.511125512719345E 

-01 

j 

25.0 

sc.c 

C.1968997il603543E 

oc 

-0.155241 745658778E 

00 

3 

30. C 

so.o 

C. 1865337329611828 

oc 

0.132615376283035E 

00 

3 

40.0 

so  .c 

-C .1979805270080458 

cc 

-0.910041766375504E- 

-02 

3 

50.0 

sc.c 

C.15317122143808CE 

cc 

-0,8921442755507278 

-01 

3 

75.0 

sc.o 

C,i23737591479752E 

oc 

-O.553136843827039E 

-01 

3 

100.0 

sc  .0 

0.1211796355730668 

cc 

-0.320007528622542E 

-01 

3 

THIS  PAGE  IS  BEST  QUALITY  PRACrtCA^iB 
COPY  PUKiilbhiOi  10  ODC 


OPT  : = 

2.0 

MCL’ITIED  BFSSEL 

f LNCTTONS,  FIRST  KIM 

OPT  I - 

2 .0 

CE  COMPLEX  ARGLMETJT 

IN  POLAR  COORCINAT 

C S 

ORO  = 

C .0 

CF 

ORDER  M ^ 0 

RPO 

ANG 

RE  I 

IM  I 

rf-oc 

0 . 1 

12C  .0 

C .SS87592x9i83g95E 

CO 

-0.2163710355826518- 

U2 

1 

0.5 

120 .0 

C.S682t85e7155552E 

CC 

-0.5329OH826876262F- 

0 1 

y 

. .0 

120. C 

C.8e7tl81C3597088E 

CC 

-U.2n298j6ifi393593E 

CO 

i 

L . 5 

12C  .0 

C. 6850552682551058 

CC 

-0.5187H2562297595E 

CO 

.1.0 

1 2 G . C 

C.5Cie76909028553E 

CC 

-0. 6 50962562  07  2001  £ 

CC 

. .5 

120 .0 

C.150682552555071E 

-01 

-(I.H32987053595826E 

0 0 

4, 

4-  • 5 

120  .C 

C.15068255255507CE 

-01 

-0.8329R7053595826E 

00 

2 

3.0 

12C  .0 

-C .565511577666209E 

CC 

-0.8875688258619518 

00 

? 

5 .0 

12C  .0 

-C.177577695131959E 

01 

0.131251655129563E 

01 

2 

10.0 

12C  .0 

-C.5C57i89232E8675E 

01 

-0. 1P1537359325676E 

C 2 

2 

15  .0 

1 ^ 0 . c 

0.1859177036550568 

03 

0.  199776629^952R1E 

02 

2 

20.0 

1 2 0 . C 

-C.923C17123951715E 

03 

0.175i37723919355E 

05 

X 

Z1  .0 

12C  .0 

0.1  1728.^0870831958 

05 

0.2955783731iOOe6E 

05 

2 

21.0 

120.0 

C.117282C87152003E 

05 

0.29557837i583096E 

05 

j 

25  .0 

12C  .0 

-C. 138638036955732E 

05 

-0. 163851513065353E 

35 

30.0 

12C  .0 

C.226523C55537597E 

C6 

-0.7522362821221598 

0 5 

3 

50  .0 

.20.0 

-0.2769399. 33819666 

08 

-0. 131 3506909?3885t 

08 

3 

50  .0 

12C  .0 

C .1558016955317198 

1C 

0.380099335560008E 

10 

3 

75.0 

\ 2'^  .0 

-C.21559CC57G27113E 

15 

-0.8905526256808188 

15 

3 

100.0 

120.0 

.6530805218875158 

2C 

0. 196725251 6856568 

21 

3 

AND  ORDER 

N = 

M+1  = 1 

RFC 

ANG 

RE  I 

IN  1 

METFOC 

0.1 

1 2 ^ . C 

-C. 2593751302355538 

-01 

0.5330125765117558 

-01 

0.5 

120.0 

-C. 1172285007086278 

00 

0.2165362506853578 

0 0 

1 .0 

1 2 ^ . C 

-0.1888285357535138 

CC 

0.530S055C7523258E 

CO 

1.5 

12C.C 

-C. 1 753876575828758 

CC 

0.6331955253269508 

oo 

1 

2.0 

120.0 

-C.5579758t603896CE 

-01 

0.7998609C0592573E 

GO 

2 . 5 

120.0 

C.21C366357877059E 

00 

0. 8908550537725628 

00 

1 

2.5 

120.0 

C.2iC366357877059E 

00 

0.890855053772563E 

CO 

2 

3.0 

12C.C 

C.5755907C6638979E 

oc 

0.8529517352177758 

00 

2 

5.0 

1 2 0 . C 

0.1555627263558778 

01 

-0.1515711138115878 

01 

C. 

10.0 

12G.G 

C .573C17505CC9032E 

01 

0.1758159806196178 

Cl 

2 

15.0 

12C  .C 

-C . 182565C5555C592E 

03 

-0.15195361^5881878 

C2 

n 

c. 

20.0 

12C.C 

0.6735673661583938 

03 

-0. 1750152880252608 

05 

2 

21.0 

120. C 

-C. 1220502613853788 

05 

-0.2886703568985028 

“ 

21  .0 

120  .0 

-0.1220502613253808 

05 

-0.28867035R518297E 

C5 

3 

25.0 

120  .C 

C .1501327785559238 

05 

0.1597955015185958 

C5 

3 

30.0 

12C  .C 

-C.2235581932C8767E 

06 

0.77R976651808655E 

05 

3 

50.0 

12C.C 

C.276651C89568002E 

08 

0. 12750a522875685E 

0 c 

3 

50 .0 

120. C 

-C.x572e9e56953l20E 

10 

-0.3769585399152336 

t r* 

3 

75.0 

12C  .C 

C .2665607219757028 

15 

0.887559525151825E 

15 

3 

ICO  .0 

12C.C 

0.6329371189155958 

2C 

-0. 1965128535203528 

21 

3 

08 


J 


THIS  PA&E  IS  BEST  QUALITY  PRACTlfiAfil^ 
FBOW  COPY  FUiiNISHia  10  ODC  


OPT  1 = 

2.0 

MODIFIED  BESSEL  1 

FLNCTIONS,  SFCONO  KING, 

0PT2  = 

2.0 

OF  COMPLEX  ARGLMENT 

IN  POLAR  CCCRCINATES 

ORU  = 

C.O 

OF 

ORDER  M = 0 

RhC 

ANG 

RE  K 

I M K 

METFOC 

0.1 

120. C 

C.2A0970e739CA661E 

01 

-0.2099171A763A580E 

01 

1 

0.5 

120.0 

C.639eAAl6896729AE 

00 

-0.21239032A789952E 

01 

1 

1 .0 

120  .0 

-C.A6CA6729A7ee806E 

00 

-0.2036B8792795325E 

01 

1 

1 K 

^ 9 ^ 

120  .0 

-C . 1^06850AA3e8629E 

01 

-0.1696117518939A3E 

01 

X 

Z .0 

120.0 

-C.223379937098602E 

01 

-0.101020A268S0169E 

01 

1 

Z.5 

120.0 

-C.2ei206C3095633CE 

01 

0.59536AA70503959E- 

-01 

X 

1 . 5 

120.0 

-C .2ei206C3095633CE 

01 

0. 59536AA7C50396AE- 

-01 

2 

3.0 

120.0 

-C.29A603213t53123E 

01 

0.1A7010597611235E 

01 

2 

5.0 

120.0 

C.412e9065801855CE 

01 

0.5530562566269C3E 

01 

2 

10.0 

120.0 

-C.570028C681765ieE 

02 

0.i5856872iA35260E 

02 

2 

15.0 

120.0 

C.e276i78Ai76iei9E 

02 

-0.58A0775A7958A37E 

03 

2 

20  .0 

120 .0 

C.5^70e979A851625E 

OA 

0.28997A380A99925E 

OA 

2 

21.0 

120 .0 

C.925AA5253612081E 

OA 

-0. 368A525A3286325E 

OA 

2 

21.0 

120.0 

C.925AA5255C9e08tE 

OA 

-0.368A525A3502A95E 

OA 

3 

25  .0 

120.0 

-C.51A72^9796A5912E 

05 

0,  A355AA238372023E 

05 

3 

30.0 

120.0 

-C.23t32i99776785CE 

06 

-0.711328976A63960E 

06 

3 

AO.O 

120.0 

-C.A126189A9912378E 

08 

0.870Q32397366579E 

08 

3 

50.0 

120.0 

C.119A1172e02296eE 

11 

-0. A5A90856808673AE 

10 

3 

75.0 

120. C 

-C .279772216eC3A15E 

16 

0.6772961393A3382E 

lA 

3 

IOC  .0 

120.0 

C.618027A32A59506E 

21 

0.202029672906893E 

21 

3 

AND  ORDER  1 

^ = 

M + 1 = 

RPO 

ANG 

RE  K 

I M K 

METFOC 

0.1 

120  .0 

-C.5C1795623A85A56E 

01 

-0.8838858A2709823E 

01 

1 

0.5 

120.0 

-C.130565339689015E 

01 

-0.2260823779A0123E 

01 

1 

1.0 

120.0 

-C.133128667A62205E 

Cl 

-0.152A29033C73630E 

01 

A 

. .5 

120.0 

-C.1768826932A7131E 

01 

-0.10570A333 1287A7E 

01 

1 

2.0 

120.0 

-C .225C582A79987AAE 

01 

-0.389630126il3781E 

00 

1 

2.5 

12C  .0 

-C.256676e39667373E 

01 

0.57709319276A555E 

00 

1 

2.5 

120.0 

-0.256676e39667373E 

01 

0.57709319276A556E 

or 

3.0 

120  .0 

-C.2507172573965A1E 

01 

0. 1817A859A'^535A9E 

01 

z 

5.0 

120.0 

C . A A3807315522297E 

01 

O.A8995273937100AE 

Ci 

2 

10.0 

120. C 

-C.5Agi73967526165E 

C2 

0.1800130A8791 0A5E 

02 

2 

15.0 

120.0 

C.AA5959AC536437eE 

02 

-0.576369AA71C063AE 

03 

2 

20.0 

120.0 

C.5A6t82C0817lAieE 

OA 

0.27AA078671A10AAE 

OA 

2 

21.0 

120  .C 

C.9C6ee46A665A275E 

OA 

-0.383A3220AA39631E 

OA 

2 

21. C 

120.0 

C.9C688A6A51A5981E 

OA 

-0.383A3220A251 139E 

0^ 

3 

25.0 

120.0 

-C.5C201237363828CE 

05 

C.AA02A0;076A02A3E 

05 

3 

30  .0 

120.0 

-C .2AA722729522A22E 

06 

-0.70201A613169ieiE 

0 6 

3 

^0.0 

120.0 

-C.AC057963873633AE 

08 

0.86912503059AAA7E 

08 

3 

50.0 

120.0 

C. 118A2ieAA961669E 

11 

-0.A63038891736156E 

10 

3 

75.0 

120.0 

-C.278e036C10A160CE 

16 

0.8371110A6629098E 

lA 

3 

100  .0 

120. C 

C .617363305225386E 

21 

0. 1988A3060296921E 

21 

3 

THIS  PAGE  IS  BEST  QUALITY  mCriCABLE 

COPY  FURUlSni^  iu  bOC 


OPT  1 = 

2.0 

MODIFIED  BESSEL 

FLNCTIONSt  FIRST  KIRC 

■ t 

0OT2  = 

2.0 

OF  COMPLEX  ARGLMEKT 

IR  POLAR  COOPCIAATEL 

CRT  = 

0 .C 

OF 

ORDER  M = 0 

RPO 

ANG 

RE  I 

IM  I 

METFOC 

0.1 

150.0 

C .lC012A92183159Ae 

01 

-0.2166A1657A09577E- 

02 

1 

0.5 

150. C 

C . 1C3C75A92385372E 

01 

-0.5A9722926707177E- 

01 

1 

1 .0 

15C  .0 

C.111675Cli57697eE 

01 

-0.23a0320663A0576E 

00 

1 

1.5 

150 .0 

C . 123667CA8A30371E 

Cl 

-0.555A893AA7118A6E 

no 

7 

: .0 

150  .0 

C . 1 3A639C8372698AE 

01 

-0. 10809681 32377A8E 

01 

1 

c 

150.0 

C.126528e27AA3692E 

Cl 

-0. 187222 3686 759A6F 

01 

1 

1 . 5 

150.0 

C.136528827AA3692E 

01 

-0. 18722236H6759A6E 

0 1 

C 

no 

150.0 

C.li55792C09CA76eE 

01 

-0.300262937063371E 

01 

2 

5 .0 

150.0 

-C .eAllA26251A7852E 

01 

-0. 11016iA3076A326£ 

0? 

2 

10.0 

15C.C 

C. 139A202i8990131E 

02 

0.7358112968690608 

0 3 

2 

15.0 

150. C 

C .2tA26A('.231507A8E 

05 

-0.37J0018233055AOE 

05 

2 

<1  V.'  • C 

150.0 

-C.^5A28i3i5817823E 

07 

0.911112779A80112E 

06 

2 

2 . .0 

150. C 

-C .A7727625579268AE 

07 

0.50167A968Q32691E 

07 

2 

: 1 .0 

150.0 

-C.A7727635579268AE 

07 

0.50167A968032691E 

07 

3 

2 5.0 

150 .0 

C.1915979A2931976E 

09 

0.6579001652A9196E 

08 

3 

30 .0 

150.0 

-C.79122A6?2eE17A7E 

1C 

-0.115929A87827113E 

11 

3 

AO  .0 

150.0 

C . AA2567A7308408eE 

lA 

-0.5A3i06951i88835E 

lA 

3 

50.0 

150.0 

C. 323369  ?69107119E 

18 

0. 139303970580570E 

18 

3 

75.0 

150. C 

C.6671Ai39A75A872E 

27 

0.3319933AA232791E 

27 

3 

100  .0 

15C.C 

C . iAC873927196622E 

37 

0.821A58A96603572E 

36 

3 

AND  ORDER 

N = 

R+1  = 1 

REO 

ANG 

RE  I 

IM  I 

METEOC 

c . : 

15C  .C 

-C.A33C12A7631  7786E- 

-Cl 

0.25O6251301912C0E- 

-01 

A 

0.5 

150. C 

-C.2i6A35506551306E 

cc 

0.132852976850616E 

00 

1 

1.0 

15C  .0 

-C.A3C7iOAA7AAlAOCE 

cc 

0.31377A2756200e8E 

00 

1 

1.5 

15C.C 

-C.6315907i038630CE 

cc 

0.595335397AA625AE 

00 

1 

2.0 

150. C 

-C. 767852ei6867387E 

oc 

0.10378A157792652E 

01 

1 

2.3 

150 .0 

-C .6337338339538886 

cc 

0.170951050029616E 

r 1 

1 

2.5 

15C  .0 

-0.6337336339538886 

oc 

0.17095105a0296l6E 

01 

2 

3.0 

150. C 

-C .6A9163e510AA205E 

oc 

0.268D760128A8A32E 

01 

2 

5.0 

150.0 

C.827919220327029E 

01 

0.9575011071310A9E 

01 

10  .0 

150.0 

-C.326273A3511271AE 

02 

-0.703135000C07192E 

03 

2 

15.0 

150. G 

-C.25C2C3A67325037E 

05 

0.3637612303883576 

05 

2 

20.0 

15C.0 

C.27691716168A861E 

07 

-0.9275970AA231120E 

06 

2 

21.0 

150. C 

C.A61265C29179396E 

07 

-0.A97065707239389E 

07 

2 

2.  .0 

150.0 

C .A61265C29179397E 

07 

-0.A97065707239389E 

07 

3 

25. C 

150. C 

-C.16e930116622977E 

09 

-0.626931553093380E 

03 

3 

30.0 

150.0 

C.7e95553A13C0885E 

1C 

0.1135789006486966 

11 

3 

AO.O 

150.0 

-C.A3A327CC8570A8CE 

lA 

0. 5400033381A1961E 

lA 

3 

50.0 

150  .0 

-C .331177Cte63769CE 

16 

-0.136412A557631706 

18 

3 

75.0 

150. C 

-C.66A395375A63A92E 

27 

-0.3278360469A0871E 

27 

3 

100.0 

15C  .0 

-C. 1ACA693091667AAE 

37 

-0.814359366955196E 

36 

3 

100 


THIS  PAGE  IS  BEST  QUALITY  PRACTlCA^iSB 
IH)M  COPY  FUKiM^HEi;  TO  DDC 


OPTl=  2.0  modified  BESSEL  FLNCTIONS,  SECOND  KING, 

0PT2=  2.0  CF  COMPLEX  ARGUMENT  IN  POLAR  COOPCINiTES 

ORC  = 0.0  CF  ORDER  M = 0 


RFO 

ANG 

RE  K 

I M K 

METFOC 

0.1 

150.0 

0 .2A17115C256366AE 

01 

-0.26286709318588AE 

01 

1 

0.5 

150.0 

C.  7205A9eA175<3892E 

00 

-0.2798382i229509AE 

01 

1 

1 .0 

150.0 

-C.360277A603e97ACE 

CO 

-0.318710A38397697E 

01 

1 

1.5 

150.0 

-C.15996A167815190E 

01 

-0.36663368A729069E 

01 

1 

2 .0 

150. C 

-C.33A72761515527AE 

01 

-O.A088A0660330208E 

01 

1 

2.5 

150.0 

-C.5E7A9A27eAC9222E 

01 

-0.A201952535113A2E 

01 

1 

2.5 

150  .0 

-C .5e7A9A27eAC9222E 

01 

-0.A201952535113A2E 

01 

2 

3.0 

150.0 

-C.SAA2086CC903053E 

01 

-0.3579712559A7053E 

01 

2 

5 .0 

150.0 

-C.3A61A9198785393E 

02 

0.26A280273190697E 

02 

2 

10.0 

150.0 

C.23116i939983633E 

CA 

-O.A38002180380589E 

02 

2 

15.0 

150.0 

-C.11623950C991081E 

06 

-0.830211793686766E 

05 

n 

c. 

20.0 

150. C 

C.2fc623A521A606A9E 

07 

0.893096093326110E 

C7 

2 

21.0 

150.0 

0. 1576C5e39A061ACE 

08 

0. 1A99A07893090AOE 

08 

-> 

21  .0 

15C.0 

C.1576C5e39AC6iACE 

OR 

0. 1A99A07893090AGE 

08 

3 

25.0 

150  .0 

C .2C6685A32594239E 

09 

-0.6019226899580138 

09 

3 

30.0 

150.0 

-C.36A2C3227292086E 

11 

0.2A8570561966A28E 

11 

3 

AO  .0 

150.0 

-C. 17C622C8C796839E 

15 

-0.1390366722158778 

1 5 

3 

50  .0 

150  .0 

0 .A  3763633C591806E 

18 

-0.10A731201 7555858 

19 

3 

75.0 

150.0 

0 . 1CA2987851282AAE 

28 

-0.209588650A66755E 

28 

2 

100.0 

150.0 

C.258068797815870E 

37 

-0.AA2568A9A763250E 

37 

3 

AND  ORDER 

N = 

M + 1 = 1 

RFC 

ANG 

RE  K 

IM  K 

METFOC 

0.1 

150.0 

-C.e599A92i59A2257E 

01 

-0.5186S5A65139A36E 

C 1 

i 

0.5 

150.0 

-C.17966i073575937E 

01 

-0.17A6AA8368350A85 

01 

X 

1 .0 

150.0 

-C,.lA2A89cC61726A7E 

01 

-0.186921A170320796 

01 

I 

i . 5 

150.0 

-C .2C2A1563099AAAAE 

01 

-0.2281150565980158 

ul 

1 

2 .0 

150.0 

-C.33C3e5eA1177538E 

01 

-0.2650A0867351788E 

01 

1 

2.5 

150.0 

-0 . 537C8oC89C01635E 

01 

-0.2721393A7a73682E 

01 

2.5 

150.0 

-C.537C86C89C01636E 

01 

-0.2721393A7073682E 

01 

2 

3.0 

150.0 

-C.8AC773a22603AC7£ 

01 

-0.209712532513696E 

01 

C 

5.0 

150.0 

-C.3CC73AC79910769E 

02 

0.260071758731990E 

0 2 

C 

10.0 

150.0 

0 .22Ce963712AAlASE 

OA 

-0.102501762861972E 

03 

15.0 

150.0 

-C.liA27896C90A9A5E 

06 

-0. 78603737A858550E 

05 

c. 

20.0 

150.0 

C .2S1A1320596A81CE 

07 

0.869960920802097E 

07 

2 

21.0 

150.0 

C. 156157797A21A6eE 

08 

0.  1AA910682702787E 

08 

2 

21.0 

150.0 

0 . 156157797A21A6eE 

08 

0. 1AA910682702787E 

08 

3 

25.0 

150.0 

0.1969563561501 8CE 

09 

-0.5935a:A66A2A606E 

09 

3 

30.0 

150. 0 

-C.3568ie639e807A8E 

11 

0.2A80A61259833AAE 

11 

3 

AO.O 

150. C 

-0. le96A7052CC2075E 

15 

-0.136AA7853938065E 

15 

3 

50.0 

150.0 

0 .A2855236e883717E 

18 

-0.10A0A23AA586957E 

19 

3 

75.0 

150. C 

0.1029927316651368 

28 

-0.20872596306351AE 

29 

3 

100.0 

150 .0 

C.255e38AA6213068E 

37 

-0.AA12973A9733077C 

37 

3 

101 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
xf'iC-aJii!  COPY  ETJRl^IStiiU)  10  DDC 


OPT  1 = 

2.0 

MGlJlUSD  BESSEL 

FLNC.TIONS,  FIRST  KIND, 

OPT  2 = 

2.0 

CE  COMPLEX  ARGLMEM7 

IN  POLAR  COORDINATES 

ORC  = 

0 .c 

OF 

ORDER  M = J 

RPC 

ANG 

RE  1 

IM  I METFOL 

e» . 1 

lec.c 

C.1C0250156253A1CE 

01 

-0. 87305 7537651956E-18 

1 

0.5 

160  .0 

C.  1C63A8337074132E 

01 

-0.224875  355897181E-1<^ 

1 

1.0 

leo  .0 

C . 1266C6587775201E 

01 

-0.9856003175890866-16 

* 

X .5 

160.0 

C.lt5fc723ie97726SE 

01 

-0.2557942558842146-15 

* 

Z .0 

iec  .0 

C .2Z7S58  5 3C233607E 

01 

-0.5547932x77061086-15 

» 

Z.5 

16C  .0 

C.328583<31A4C5012E 

01 

-0.1097246913  796  13 E- 14 

1 

2.5 

leo  .0 

C.328g839iA4C50l2E 

01 

-0. 109724691 3 7 96 13 E-1 4 

? 

3.0 

160.0 

C.566C7g256566502E 

01 

-0.206832531633662E-:4 

2 

5.0 

160  .0 

C .2  7235871823604AE 

02 

-0.2121987990186616-13 

c. 

10.0 

160  .C 

C.2tl571662846626E 

04 

-0.4658027981514566-11 

2 

15.0 

160.0 

C . 3ig6593732979l<^E 

06 

-0.  858342434  06,3  5 676-09 

L. 

20. C 

160.0 

C.5  3 5562  625595535E 

08 

-0.1480773642^37826-06 

21.0 

160.0 

C.  1 155139619221  58E 

09 

-0.412843853^023096-06 

c 

21.0 

180 .0 

C . 1 i5513g61922158E 

09 

0. 191721100,^53  1 39  E-(  9 

3 

25.0 

160.0 

C . 57755bC6C656632E 

1C 

0.  5251 497 76 101 740 E-C  8 

3 

30.0 

16C  .0 

C .7616722978239786 

12 

0. 5879879^42425746-06 

3 

Au  .0 

160 .0 

C . 15e9A77'^7934199E 

1 7 

0.8  328648/30140  786  6-02 

3 

50 .0 

160 .0 

C.29325537S38A93AE 

7 1 

«-  « 

0.1304950'51  1410  80E  0 3 

3 

75.  J 

160.0 

C.1722639C7803581E 

32 

-0.225307/6213755866  IP 

3 

IOC  .0 

160 .0 

C.1C7275170713106E 

4 3 

-0.187252873x283556  29 

3 

AND  ORDER 

N = 

N + 1 = 

RFC 

ANG 

RE  I 

INI  N 

F Tver 

0.1 

18C.C 

-C . 5 CC62526C470927E 

-Cl 

0. 879239iLY2  6 29l69  6-x7 

3.5 

160. C 

-C. 2578963053908966 

cc 

0.47757182^9468126-16 

1 

1 .0 

lec  .C 

-0.5651591039924856 

cc 

0.12223353:8118356-15 

1 

1 . 5 

180  .C 

-C. 9616664285779086 

cc 

0.25957037^8017106-15 

X 

2.0 

18C  .0 

-0.1590636854637336 

Cl 

0.5176927676010916-15 

1 

c • 

iec  .0 

-0.2516716245268706 

01 

0.99541 7023 737562 6-1 5 

i 

2.5 

180.0 

-C .25 16716245288706 

Cl 

0.9954 1702 3 737562 6- -5 

2 

3.0 

180. 0 

-C.395337C2174C261E 

01 

0.1864092633720706-1^ 

c 

5.0 

ISO  .0 

-C.2R3356421424505E 

C2 

0.1950829672546256-13 

c 

10.0 

160 .0 

-0.2670986303701266 

04 

0.4444621865721816-11 

2 

15.0 

iec  .0 

-0.2261249219702066 

06 

0.8312664331830546-09 

2 

20.0 

160.0 

-0.4245497338512766 

08 

0.144521693354136E-C6 

2 

21  .0 

160.0 

-0.1127291991377766 

09 

0.4033831531879686-06 

2 

21.0 

160.0 

-0 .1127291991377766 

09 

0.4360880581773086-09 

3 

25.0 

16C  .0 

-0.5657865129678716 

1C 

0.1542698151858186-07 

3 

30.0 

180.0 

-0.7685220389389576 

12 

0.1733775329873326-05 

3 

40.0 

1 60 .0 

-0. 147C739616325946 

17 

0.2466744853483246-01 

3 

50.0 

160. C 

-C.290207859C10356E 

21 

0.3875090304875946  03 

3 

75.0 

180.0 

-0.1711116015296536 

32 

0.2238206596029426  18 

3 

100.0 

160 .0 

-0.1068369390338166 

43 

0.1863236547140746  29 

3 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 

FROM  COPY  EURNISHaD  TO  DDC  -- 

0PT1  = 

2.0 

MODIFIED  BESSEL  1 

FLNCTIONS,  SECOND  KIND. 

■ OPT  2 = 

2.0 

OF  COMPLEX  ARGLMENT 

IN  POLAR  COOPCINATCS 

ORC 

0.0 

OF  ORDER  M = 0 

f RhO 

ANG 

RE  K 

IH  K 

METFOC 

: 0.1 

leo.c 

C.2A2706902^70202E  01 

-0.314945154532604E 

01 

1 

: 0.5 

180. C 

C.92AAi9C7l227666E  00 

-0.334103154473585E 

01 

1 

! 1 ‘U 

180.0 

C .^2 1C2A4382A0708E  00 

-0.397746326050642E 

01 

1 

i 1*5 

180. C 

C.2138055626A7525E  00 

-0.517333347548647E 

01 

1 

( 2.0 

180.0 

C. 113e938727A9531E  CO 

-0.716152843905026E 

01 

1 

2.5 

180.0 

C.t23A75532003626E-01 

-0.103353344864400E 

02 

1 

1.5 

180.0 

C .fc23A75532CQ3628E-01 

-0.103353344864400E 

02 

2 

3.0 

180.0 

0.3^ 7 395043 86272 8E-01 

-0.153334621314491E 

02 

2 

5.0 

180.0 

C. 3691 0983339 7593E- 02 

-0.a55765812C57633E 

02 

2 

10.0 

180.0 

C.1778C0476825412E-04 

-0.884583467458021E 

04 

15.0 

180.0 

C. 95498802538845 8E-07 

-0.106703997594910E 

07 

2 

20.0 

180.0 

- C. 4 646246 3592 108 8E-06 

-0.136842380492082E 

09 

2 

‘ 21.0 

180.0 

-C. 1296781 04 07 59 71 E- 05 

-0.362897814161703E 

09 

2 

21.0 

180.0 

C.8C8486398348583E-C9 

-0.362897814161703E 

09 

3 

25.0 

180.0 

C.165015309479177E-07 

-0.181413i71739836E 

11 

3 

30.0 

180.0 

C.18472i865877254E-05 

-0.245569594 835846 E 

13 

3 

AO.O 

180.0 

C.261652:937E5583E-01 

-0.467933150678824E 

17 

3 

50.0 

180.0 

C.4C9962231162789E  03 

-0.921288942359803E 

21 

3 

75.0 

180.0 

-C.7C7824768111331E  18 

-0.541183027234398E 

32 

3 

100.0 

180.0 

-C.568272250897780E  29 

-0.337329047490248E 

43 

3 

AND  ORDER  ^ = 

M + 1 = 1 

RHO 

ANG 

RE  K 

IM  K 

METFOL 

180. C 

-C.9e5384478087061E  01 

-0. 157276064049696 E 

CO 

1 

0.5 

180.0 

-C.165644112CC0330E  01 

-0.810198855218683E 

00 

1.0 

180.0 

-C.6C19C7230197235E  00 

-0.177549968921218E 

01 

1 

1.3 

180.0 

-C  .2773E78C0‘*56845E  00 

-0.3083996040296086 

01 

1 

1 2.0 

180. C 

-C.139865e81816524E  00 

-0.499713305705781E 

Cl 

i. 

2.5 

180.0 

-C.738908163477502E-01 

-0.790649726736906E 

01 

1 

2.5 

180 .0 

-C. 738908. 63477502E-01 

-0.790649726736906E 

01 

2 

3 .0 

180.0 

-C .4C1E6431128200CE-01 

-0.124198788319127E 

02 

2 

5.0 

180.0 

- 0.40 446 1344 55 1345E-02 

-0.764526745751127E 

02 

2 

10.0 

180.0 

-C. 1864878741701708-04 

-0.839115723273213E 

C4 

2 

- 15.0 

180.0 

-C.1C4028794217285E-06 

-0.103083484432132E 

07 

2 

20.0 

180.0 

-C.4E4616595922667E-06 

-0.133376232495068E 

09 

2 

21.0 

180.0 

-C.i26747658055954E-05 

-0.354149223856296E 

09 

2 

21.0 

180.0 

-C.158104C96221935E-08 

-0.354149223856296E 

09 

3 

25.0 

180.0 

-C.484688245839154E-07 

-0.177747075270288E 

11 

3 

; 30.0 

180.0 

-C.54468i586098255E-05 

-0.241441460757901E 

13 

3 

AO.O 

180.0 

-C.774950750998339E-01 

-0.462046477399303E 

17 

3 

‘ 50.0 

180.0 

-C.121739552337953E  04 

-0.912029037146316E 

21 

3 

75.0 

180.0 

-C.7C3153339930224E  18 

-0.537562950309542E 

32 

3 

100.0 

180.0 

-0.5853530248397366  29 

-0.335638142800658E 

43 

3 

' 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
COPY  FURNlSHiuu  lu  uOC  _ 


OPT  1 = 

2.0 

MODIFIED  BESSEL 

FLNCTIONS,  FIRST  KING 

' f 

opt:  = 

2.0 

OF  COMPLEX  ARGLMEN7 

IN  POLAR  COOPCINATtS 

ORL'  = 

0.0 

OF 

ORDER  M = 0 

RhO 

ANG 

RE  I 

IM  I 

Me 

TFOC 

0.1 

-12  0. 

C.5S87492iqi83994E 

00 

0.216371034482641E- 

0 2 

1 

0.5 

-12  0. 

C .96e2t8487155552E 

CO 

0.532808826H76282E- 

01 

1 

1 .0 

-120. 

C.Et7ei810349708eE 

CC 

0.2029805.8  393593E 

on 

1 

1.5 

-120. 

C .664C54268254105E 

CC 

0.4187824h2297495E 

00 

1 

2 .0 

-12  0. 

C.4C1876909028543E 

00 

0.650962462072001E 

00 

1 

2.5 

- 120. 

C. 14Ce82542445071E- 

01 

0.832987043495826E 

no 

^.5 

-120. 

C.140682542445075E- 

01 

0.832987043495825E 

GO 

2 

3 .0 

-120. 

-C .4c5411477666209E 

CC 

0.887568825861951E 

CO 

2 

5.0 

-120. 

-C. 177477t94i31959E 

01 

-0.i312516S5i29563E 

0 1 

2 

10.0 

-120. 

-C.5C47ie923288673E 

01 

0. 1814373H9325676E 

02 

2 

15.0 

-120. 

C . lt59177C3645047E 

03 

-0.199776629^95281 E 

02 

2 

20  .0 

-120. 

-C .923C17123951714E 

03 

-0.1741377239i9345E 

04 

2 

21.0 

-120. 

C . 1 172820b7083194E 

04 

-0.294578373il0086E 

Qi. 

2 

21.0 

- 120  . 

C.117282C87152003E 

04 

-0.294578373583096E 

04 

3 

2 5.0 

-120. 

-C. 13E638C36944732E 

05 

0.163841413064352E 

OS 

3 

30 .0 

-120. 

C .226423C45537497E 

06 

0.752236232122149E 

05 

3 

40.0 

-12  0. 

-C.276939913381966E 

08 

0. 13i34!)690983e84E 

08 

3 

50 .0 

- 120  . 

C. 144E01894531719E 

1C 

-0.380099335560008E 

iO 

3 

75.0 

-i20. 

-C.2:5590C57027113E 

14 

0.8905426':4ti.308i8E 

1 5 

3 

ICO  .0 

-120. 

-C.643Ce042ieE7415E 

20 

-0. 1967242^15846468 

/ i 

-) 

AND  ORDER  1 

N = 

M+1  = 1 

RPO 

ANG 

RE  I 

I y i 

F T F 0 C 

0.1 

-.20. 

-C.249375i3C235453E 

-01 

-0.433312475^117556- 

-Oi 

1 

0.5 

-120. 

-C . 1 i72284CC703627E 

00 

-0.21o436240635357E 

00 

1 

1.0 

-120. 

-0.1888285347434138 

OC 

-0.4308344074232586 

0 0 

1 

1.5 

-120. 

-0.1743678575828755 

oc 

-0.633195425326950E 

00 

2 .0 

-120. 

-0.4479758660389606- 

-01 

-0.7998609005924736 

00 

1 

2.5 

-120. 

C.21C366347877049E 

oc 

-0.8908550537725626 

00 

1 

2.5 

-120. 

C.2iC366347877048E 

oc 

-0.890855053772562E 

0 0 

2 

3.0 

-120. 

C.5745907C6638979E 

CC 

-0. 8529417352177756 

GO 

5.0 

-.20. 

0 . 154462726355876E 

01 

0.1415711138114866 

Ui 

2 

10.0 

- 120. 

0.57301 7405C09031E 

01 

-0.1748159806196 17E 

02 

2 

15.0 

-120. 

-C. 183464C45550592E 

03 

0.141953614488187E 

0 2 

2 

20.0 

-120. 

0.6734673661583936 

03 

0.174014288024260E 

04 

2 

21.0 

-.20. 

-C.122C50261384378E 

04 

0.288670348398402E 

04 

2 

2 . . 0 

-120. 

-C.122C50261324380E 

04 

0.288670348418297E 

0-« 

3 

25.0 

-120. 

0.1401327785559236 

05 

-0. 159795501 518594E 

05 

3 

30.0 

— 12  0. 

-0.2234581932037676 

06 

-0.778976641808645E 

0 5 

3 

40.0 

-12C. 

C .27665iC89563002E 

08 

-0.127508522875684E 

08 

3 

50.0 

- 120. 

-C. 1473898569431206 

1C 

0.376948439914233E 

10 

3 

75.0 

-120. 

0.2664607219757026 

14 

-0.887459425151825E 

15 

3 

ICO.C 

-120. 

0.6329371189154956 

20 

0.196512843420342E 

21 

3 
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OPT  1 = 

2.0 

MODIFIED  BFSSFL  1 

FLNCTIONG,  SFCONC  KI^C, 

0PT2  = 

2.0 

OF  COMPLEX  ARGLMEN7 

IN  POLAR  COOPCINAT 

ORC  = 

0.0 

OF 

ORDER  M = 0 

RPO 

ANG 

RE  K 

IM  K 

METHOC 

0.. 

-120. 

C.2^0970£7390^661E 

Cl 

0.2099171A763A580E 

01 

1 

0.5 

-120. 

C .639eA^16896729^E 

00 

0.21239032A789952E 

Cl 

1 

1.0 

- 120. 

-C.^6GA672947e8806E 

00 

0.2036H8792795325E 

01 

1 

1.5 

- 120. 

-C.  l-^CtH5CA4388629E 

01 

0.1696117518939A3E 

Cl 

1 

A 

2 .0 

-120. 

-C.222379937098602E 

01 

0.101020A26850169E 

01 

1 

2.5 

-120. 

-C .2812C6C3C95633CE 

01 

-0. 59536AA7050^959E- 

•01 

1 

2.5 

-120. 

-C.281206C3C956329E 

01 

-0.59536AA705u3951E- 

■0  1 

2 

3.0 

- 120. 

-C.29A603213653123E 

01 

-0.1A7^10597611235E 

01 

2 

5.0 

-120. 

C.A126906580ie5A9E 

01 

-0.553056256626907E 

01 

10.0 

-120. 

-C.57CC28C681765ieE 

02 

-0.15a56872i'*35260E 

^ c 

2 

15.0 

-120. 

C.6276178-i*1761820E 

02 

0.58A0775A7958A37E 

03 

2 

20.0 

-120. 

C.5^7G697gA851625E 

OA 

-0.28997A3R0A99925E 

OA 

2 

21.0 

-120. 

C.925AA5253612081E 

OA 

0.368A525A3286325E 

OA 

2 

21.0 

-120. 

C .925AA5255C98086E 

OA 

0.368A525A3502A95E 

OA 

3 

25.0 

-120. 

-C.51A7229796A59i2E 

05 

-0.A355AA233372023E 

0 5 

3 

30.0 

-120. 

-C .22632i99776785CE 

06 

0. 711328976A63960E 

06 

3 

AO.O 

-120. 

-C .A:2618949912378E 

08 

-0.870032 397 366 5 79 E 

08 

3 

50.0 

-120. 

C.il9411728022968E 

11 

O.A5A90856808672AE 

10 

3 

75.0 

-120. 

-C.279772216803415E 

16 

-0.6772961393A3382E 

lA 

3 

ICO.O 

-120. 

C.618027^32^59506E 

21 

-0.202 029672906 89 3 E 

21 

3 

AND  ORDER  1 

N = 

M-H  = 1 

RFO 

AMG 

RE  K 

I M K 

METFOC 

0.1 

-120. 

-C.5C1795623A85A56E 

01 

0;8838858A27G9823E 

GI 

I 

0.5 

-120. 

-C.1305653396890i5E 

01 

0.2260823779A0123E 

01 

1 

1.0 

-120. 

-C.133128667A62205E 

01 

0.152A29033073630E 

01 

1 

1.5 

-120. 

-C. 1768826932A7131E 

01 

0.10570A333i287A7E 

01 

1 

2.0 

-120. 

-C.2250582A79987AAE 

01 

0.3896301261137eiE 

CO 

1 

2.5 

-120. 

-C.256676e39667373E 

01 

-0.577093i9276A555E 

00 

A 

2.5 

-120. 

-C.256676E39667373E 

01 

-0.57709319276A553E 

00 

2 

3.0 

-120. 

-C.2507172573965A1E 

01 

-0.18174a59A9535A9E 

01 

2 

5.0 

-120. 

C.AA3807315522296E 

01 

-0.A8995273937100AE 

Ci 

2 

10.0 

-120. 

-C.f  A91-M967526165E 

02 

-0.1800130A87810A5E 

02 

2 

15.0 

-120. 

C .AA5959A0536A379E 

02 

0.576369AA7100835E 

03 

2 

20.0 

-120. 

C.5A6682008171A18E 

OA 

-0.27AA078671A10AAE 

OA 

2 

21.0 

-120. 

C.9C6e8A6A665A275E 

OA 

0.383A3220AA39631E 

OA 

2 

21.0 

-120. 

C.9C6e8A6A5lA5981E 

OA 

0.383A3220A251139E 

04 

3 

25. C 

-12C. 

-C.5C2C1237263828CE 

05 

-0.AA02A01076A02A3E 

05 

3 

30.0 

-120. 

-C.2AA722729522A22E 

06 

0.70201A618169181E 

06 

3 

AO.C 

-120. 

-C.a:C579E3873633AE 

08 

-0.86912503059AAA7E 

08 

3 

50.0 

-120. 

C .lieA2:8AA961669E 

11 

0.A6303889i786156E 

10 

3 

75.0 

-120. 

-C.278e036010A160CE 

16 

-0.8371110A6629098E 

14 

3 

100.0 

-120. 

0.6 17363305225386E 

21 

-0.1988A3060296921E 

21 

3 
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THIS  PA&E  IS  BEST  QUALITY  PRACTICABLZ 
C'Ur-Y  FURNISHED  TO  DUG 


CPT1=  2.0  MODIFIED  BESSEL  FUNCTIONS,  FIRST  KINC, 

OPT2=  2.0  CF  COMPLEX  ARGUMENT  IN  POLAR  COOPCIKATFS 

ORC  = 0.0  CF  ORDER  M = 0 


RFO 

ANG 

Rt  I 

IM  I 

METFOC 

0.1 

-6C  .0 

C.SS87A92  iqi03<39AE 

00 

-0.21637103AA826A1E- 

-02 

1 

0.5 

-63.0 

C.968268A07155552E 

OC 

-0.53280R826876282E- 

-01 

1 

i .0 

-60.0 

C.e676l8103A9708eE 

OC 

-0.202980518393593E 

00 

1 

1.5 

-60.0 

C .6fcAC5A26825A105E 

CC 

-0.A18782A62297A95E 

00 

1 

. .C 

-60.0 

C.AC1876g090285A3E 

c: 

-0.650962A62072001E 

00 

1 

2.5 

-60.0 

C.1A06825A2AA5072E- 

•01 

-0.R329fl70A3A95826E 

00 

1 

2.5 

-6C  .0 

C.iA06825A2AA5072E- 

■01 

-0.8329O70A3A95826E 

00 

2 

3.0 

-60.0 

-C .A65A11A7766621CE 

OC 

-O.887568825061951E 

OC 

2 

5 .0 

-60.0 

-C . 177A7769A131959E 

01 

0. 131251655129563E 

01 

2 

10.0 

-60.0 

-0. 5CA718923288670E 

01 

-0. 181A37389325677E 

02 

2 

15.0 

-60 .0 

C.1859i77036A5CA7E 

02 

0.:997‘^6629A9528A£ 

02 

2 

20.0 

-60 .0 

-C.922C17123951721E 

03 

0.17A1377239193A5E 

OA 

2 

21.0 

-60 .0 

C.117282C8708219AE 

OA 

0.29A57R37311C087E 

CA 

2 

21.0 

-60.0 

C.li7282C870e319AE 

OA 

0.29A578373ilC087E 

CA 

3 

25  .0 

-60.0 

-C.128628C369A57e8E 

05 

-0.i63nAlAi305e5175 

05 

3 

20  .C 

-60 .0 

C.226A23CA55375A2E 

06 

-0. 752236282122231E 

05 

3 

AO  .0 

-60.0 

-C.276939913381966E 

08 

-0. 1313AC6939e3886E 

08 

3 

50.0 

-60.0 

0.>480189A531719E 

1C 

0.38009933556C01AE 

10 

3 

75  .0 

-60 .0 

-C.2 :5:90057C270ACE 

lA 

-0.8905A262Afi30827E 

15 

3 

ICO  .0 

-60.0 

-C.6A3C8GAZ18e7A38E 

20 

0. 19672A2A168A6A8E 

2 1 

3 

AND  ORDER 

M-fl  = 1 

RFO 

AMG 

RE  I 

I*'  I 

^'EThOr. 

0.1 

-6C  .0 

C .2A927513C235A52E 

-01 

-0.A33012A /6A11755E- 

-01 

X 

0.5 

-60 .0 

C. il7228ACC7C8627E 

OC 

-0.216A362A0685357E 

CO 

1 

1.0 

-60.0 

C.l£ee2853A7A3A13E 

OC 

-0.A3080AArj7A2  3 2 58E 

00 

1 

L » ^ 

-60. 0 

C.17A387e57582875E 

00 

-0.633i95A25326950t 

00 

1 

2.0 

-60.0 

C.AA7975e66038961E' 

-01 

-0.799860900592A7AE 

00 

1 

2.5 

-60  .0 

-C.21036t3A78770A9E 

OC 

-0.89a855053772563E 

00 

1 

-1  c 

1.  • ^ 

-60.0 

-C.2103663A78770A9E 

CC 

-0.890855053772563E 

00 

2 

3 .0 

-60  .0 

-C.57A5907C6638979E 

OC 

-0.8529A1735217775E 

00 

2 

5.0 

-60.0 

-C.15AA62726355877E 

01 

0.1A1571113811A86E 

01 

2 

10.0 

-60.0 

-C.573C17A05CC9029E 

01 

-0.17A815980619618E 

02 

2 

15.0 

-60.0 

C.ie3A6ACA5550592E 

03 

0.1A195361AAa6190E 

02 

2 

20  .0 

-60.0 

-C.e?3A67366159AGCE 

03 

0.17AUlA2e802A260E 

OA 

2 

21.0 

-60.0 

C .1220502613843786 

OA 

0.2886703A8898A03E 

OA 

2 

21.0 

-6C.C 

C.122C5026138A378E 

OA 

0.2886703A889eAC2E 

o<. 

3 

25.0 

-60 .0 

-C.1A013277855A757E 

05 

-0.15979550152AA73E 

05 

3 

30.0 

-60.0 

C.223A5819320872AE 

06 

-0. 7789766418085546 

05 

3 

AO  .0 

-60  .0 

-C.276651Ce9568002E 

08 

-0.1275085228756858 

08 

3 

50.0 

-60.0 

C.1A73096569A3119E 

1C 

0.3769A8A3991A239E 

10 

3 

75.0 

-60.0 

-C.266A6072197563CE 

lA 

-0.857A59A2515183AE 

15 

3 

100.0 

-60.0 

-C.6329371i8915518E 

2C 

0.1965128A3A2C3AAE 

21 

3 
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0PT1  = 

2.0 

MODIFIED  BESSEL  1 

FUNCTIONS,  SECOND  KING, 

0PT2  = 

2 .0 

OF  COMPLEX  ARGLMEM 

IN  POLAR  COOFCINATES 

ORC  = 

0.0 

OF  ORDER  M = 0 

Rt-0 

/iNG 

RE  K 

IM  K METFOC 

0.1 

-60.0 

C .2A165G6235570A1E  01 

0.1038A91733A2117E  01 

1 

0.5 

-60.0 

C.eC7230S98595527E  CC 

0.918001918050869E  00 

1 

l.C 

-60 .0 

C.1?721A61C618352E  CC 

0.68881A73211A711E  00 

1 

1.5 

-60.0 

-C.912C653688022S9E-01 

0.A529023AA86AA0AE  00 

1 

..  .0 

-60.0 

-C.ie87AGA823778966  OC 

0.2523292765A975AE  CC 

1 

^ .5 

-60 .0 

-C.1S515A333181329E  CC 

0.103733171233773E  00 

1 

2.5 

-60.0 

-C.19515A333181329E  CC 

0. 103733171233773E  00 

2 

3.0 

-60.0 

-C.iE7652A336A8003E  CC 

0.79726969798 18 73 E-02 

2 

5 .0 

-60  .0 

C.551A22A92C12627E-02 

-0.A506363A3A110A8E-01 

2 

10.0 

-60.0 

-C.2569e7eAA620590E-02 

0.65952821 15 158AAE-03 

2 

15.0 

-60.0 

C. 1C5018C51508056E-03 

0. 1A3985125031A8AE-03 

2 

20.0 

-60.0 

C.67376318053021AE-05 

-0.107A503i 7178827E-0A 

c. 

2i  .0 

-60.0 

C.7A3CC31A5931799E-05 

-0.10808A31 8 129907 E-05 

2 

21.0 

-60.0 

C.7A3CC31A5931799E-05 

-0. 10808A31 8 129907 E-05 

3 

25.0 

-60.0 

-C.916897C23A95287E-06 

-0.1657502 12 2 0890 3 E-06 

3 

30.0 

-60.0 

C. lA063AA9992AA5eE-07 

0.68A190811A75629E-07 

3 

AO  .0 

-60  .0 

-C.335555C6A7093A5E-09 

-0.2317511l0688A51£-09 

3 

50.0 

-60.0 

C.2427235676A2160E-il 

-0. 3906 391 792 826 18 E- 12 

3 

75,0 

-60.0 

-C. 6569839 07 321 02 A E- 17 

0. 358382051825935E-17 

3 

100.0 

-60.0 

C.i6133057A139091E-22 

-0.1 798* 631 6 3671 28 E-22 

3 

AND  ORDER  N = 

M+1  = 1 

RFO 

ANG 

RE  K 

IM  K MET 

F3C 

3.1 

-60  .C 

C.Aeei92135337377E  01 

0.876051A91938A66E  01 

1 

0.5 

-60.0 

C.625698e93182AA5E  CC 

0.18925398969A293E  01 

1 

i.O 

-6C  .0 

-C.221252E687296AAE-01 

0.931067993198272E  00 

1 

1.5 

-60.0 

-C.220A1516A022503E  OC 

D.509187719Q298A3E  00 

1 

2.0 

-60. 0 

-C.26225A6A9207587E  OC 

0.2A889A3571A0A29E  00 

2.5 

-60. C 

-C.221935295671A93E  OC 

0.83792130293A959E-01 

1 

2.5 

-60  .0 

-C .231935295671A93E  00 

0.83792180288A959E-01 

2 

3.0 

-6C  .0 

-C.172A2291533A883E  OC 

-0. 12356006737505 lE-01 

2 

5.0 

-60.0 

C.951Af 55e839A161E-02 

-0.A69377299793186E-01 

2 

10.0 

-60.0 

-C.2662:91852ll3A9E-02 

0. 56782 1A5012 5989 E-03 

2 

15.0 

-60.0 

C.1C27C6222772161E-03 

0.1A9A01231A90252E-03 

2 

20.0 

-60.0 

C.7:525A312C01200E-05 

-0. 107368357372259E-0A 

2 

21  .0 

-60.0 

C.75A1A6309656039E-05 

-0.9A2A629053AA265E-06 

2 

2i.  .0 

-60.0 

C.75A1A63096560ACE-05 

-0.9A24629053AA27AE-06 

3 

25.0 

-60.0 

-C.9233C8357907071E-06 

-0.183 145683005 2 A2 E-06 

3 

30.0 

-60.0 

C. 132022 3 0581 9A69E-07 

0.69194983 0 356 A 85 E-C7 

3 

AO.O 

-60. C 

-C.33517i635A72393E-09 

-0. 236817972 602 6 A3 E-09 

3 

50.0 

-60.0 

C .2AA279627729629E-11 

-0.371686318707572 £-12 

3 

75.0 

-60.0 

-C.6612A8202176921E-17 

0.355800048 753 178 E- 17 

3 

100.0 

-60.0 

C.162511570102619E-22 

-0.179570122720726E-22 

3 
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OPTl  = 

l.C 

ORDINARY  BESSEL 

FLNCTIONS,  FIRST  KIM 

' f 

opt:= 

1 .0 

OF  complex  arglment 

IN  RECTANGULR  COOPCINATES 

ORT  = 

O.C 

OF 

ORDER  P = 0 

RZ 

C2 

RE  J 

IP  J 

MtrEOC 

u .1 

0.1 

C.S<i99q8A375CC068E 

OC 

-0.2A9999956597223E- 

•02 

1 

O.A 

O.A 

C .999023A6399083eE 

CC 

-0.62A932183821995E- 

•01 

1 

0.7 

C . 7 

C.S8A381781213087E 

OC 

-0.2A95660Aa036660E 

00 

1 

:.i 

1.1 

C.921C721835A6256E 

CC 

-0.557560062303087E 

00 

1 

1 mA 

: .A 

C.75173A182713808E 

CC 

-0.972291627306661E 

00 

1 

1.8 

1.8 

C. 399968A17129531E 

CC 

-0.1A571820AA15980E 

01 

1 

1.8 

1.8 

C.399968A17129532E 

CC 

-0.1A571820AAI5980E 

01 

2 

Z . 1 

2.1 

-C.2213802A959869AF 

OC 

-C.193758678526605E 

01 

3.5 

3.5 

-C .623CC82A7866636E 

01 

-O.116O3A38i5502C0E 

GO 

2 

7.1 

7.1 

C. 1388A0A659A1633E 

03 

-0.56370A585539067E 

02 

2 

10.6 

1C  .6 

-C.296725A53A63513E 

OA 

0.29527078873AA12E 

OA 

2 

lA  .1 

lA.l 

C. A7A893702650619E 

05 

-0.11A775197360066E 

06 

2 

lA  .8 

lA.e 

-C.76155655A206A25E 

05 

-0.233697769382106E 

06 

2 

lA  .6 

lA  .8 

-C.76155655A206A2AE 

05 

-0.233697769382106E 

06 

3 

17.7 

17.7 

C.97977169A97A212E 

OA 

0.3808789911AAA05E 

07 

3 

21.2 

21.2 

-C.A61176C25779852E 

08 

-0.109955713192506E 

09 

3 

28.3 

28.3 

-C .1 .2596e9687207AE 

12 

-0.A56281302856A12E 

11 

3 

35  .A 

35. A 

-C.117623968512357E 

15 

0.501926A625AA625E 

lA 

3 

53.0 

5^.0 

-C. 357C786601A713AE 

22 

-0.3AA83AJ75G6009AE 

c.  2 

3 

70.7 

70.7 

C.7368706e78C9A9eE 

29 

-0.19069ilA0936238E 

30 

3 

AND  ORDER 

N = 

P+1  = i 

RZ 

CZ 

RE  J 

IP  J 

WETPOC 

D.i 

0.1 

C.353995iA8150766E^ 

-01 

0.35311126A751C09E- 

-01 

1 

U .A 

O.A 

C.ie22A3i23755112E 

CC 

0.171195179717015E 

00 

1 

0.7 

C .7 

C. 3958682610197116 

CC 

0.307556631375537E 

00 

I 

1.1 

1.1 

C.66A865A17959769E 

CC 

0.367S6A989C02090E 

00 

1 

l.A 

l.A 

C.997C77651926A29E 

CC 

0.299775A37C02033E 

00 

1 

1.8 

1.8 

C.1373C968976A511E 

01 

0.38668AA39659503E- 

-01 

1 

1.6 

1.8 

C.1373C968976A511E 

01 

0.38668AA39659508E- 

-01 

*-  i 

2.1 

2.1 

C. l?326AA221128AeE 

01 

-O.A87A5A177016071E 

00 

2 

3.5 

3.5 

-C.359776666776673E 

OC 

-0.579790790179263E 

01 

tL 

7.1 

7.1 

C.5SA77610A2e263AE 

02 

0.131878639i75687E 

03 

2 

10.6 

10.6 

-C.295Ae65291352A6E 

OA 

-0.282609360A25738E 

OA 

2 

lA.l 

lA.l 

C.1136C25ie986651E 

06 

O.AA58A37A70A0039E 

05 

2 

lA  .8 

1A.8 

C.228A6:.290297083E 

06 

-0. 7887727516715986 

05 

lA  .8 

1A.8 

C.228A6.290297083E 

06 

-0.788772751671597E 

05 

3 

17.7 

17.7 

-C.375AEU8AI31A302E 

07 

0.6A30681A3930A79E 

05 

3 

21.2 

21.2 

C.1081102C3693180E 

09 

-0.A6R8573A6720725E 

08 

3 1 

28.3 

28.3 

C.AA2207220322677E 

li 

-0.11200856A758730E 

12 

3 

35  .A 

35  .A 

-C.5C675A59C676279E 

lA 

-0.116A3A867731361E 

15 

3 i 

53  .0 

53. C 

C.3Ai51729i263255E 

22 

-0.3570287508623726 

22 

3 

70.7 

70.7 

C. 190278A139CA035E 

3C 

0.727A99568271638E 

29 

3 

1 
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0PT1=  1.0 

OPT2=  1.0 
ORC  = 0.0 


OROIUARY  BESSEL  ELNCTIONS,  SECOND  KIND, 

OF  COMPLEX  ARGLMENT  IN  RECTANGULR  COOPCINATES 
CF  ORDER  M = 0 


RZ 

Cl 

RE  Y 

IP  Y 

KETFOC 

0.1 

C.l 

-C.153e4215952642CE 

01 

0.5054399557382906 

00 

1 

O.A 

0.4 

-C.4e23q3383094042E 

cc 

0.5714812781336286 

00 

1 

0.7 

0.7 

C.670431986996671E- 

-01 

0.6692584083893666 

00 

1 

1.1 

1.1 

0.5236606484550038 

oc 

0.7100992160366566 

00 

1 

i 

1.4 

C.SS8ei6C80719742E 

oc 

0.622882297646259E 

00 

1 

1.8 

1.8 

C.15015467854062CE 

01 

0. 3294970916830666 

on 

1 

: .8 

1.8 

C.150154678540620E 

01 

0.329497091683067E 

00 

2 

Z .1 

2.1 

C.lseC2569205138eE 

01 

-0.2539254517830526 

00 

2 

3.5 

3.5 

C .1233629746994986 

oc 

-0.6222960239889106 

01 

2 

7.1 

7.1 

C.56370376133081CE 

02 

0.1388402701654126 

0 3 

2 

10 .6 

10.6 

-C .2952707887334486 

04 

-0.2967254529565796 

04 

2 

lA.l 

14.1 

C. 114775197360115E 

06 

0.474893702649435E 

05 

2 

14.8 

14.8 

C.233697769382161E 

06 

-0.761556554206704E 

05 

2 

14,8 

14.8 

C.233697769382161E 

06 

-0.7615565542067036 

05 

3 

17.7 

.7.7 

-0. 3808789911444056 

07 

0.9797716949744486 

04 

3 

2 1,2 

21.2 

C. 1C99557131825066 

09 

-0.461176025779852E 

08 

3 

28.3 

28.3 

C .4562813028564126 

11 

-0. 112596696872074E 

12 

3 

35.4 

3 5,4 

-C.5C19264625446256 

14 

-0.117623963512357E 

15 

3 

53.0 

53.0 

C.344834C75C6C094E 

22 

-0.3570786601471346 

2? 

5 

70.7 

70.7 

C. 19C691 1409362386 

30 

0.7368706878094986 

29 

3 

AND  ORDER  1 

N = 

M+1  = 1 

RZ 

CZ 

RE  Y 

IN  Y 

METF-OC 

0.1 

0.1 

-C. 4585030012458426 

01 

0.4453694896321286 

01 

A 

0 .4 

C .4 

-0. 1 14C38728983511E 

01 

0.8514464236873126 

GO 

1 

0.7 

0.7 

-0.7788604307373296 

00 

0.5499276780820846 

00 

1.1 

I .1 

-0.6223636268918336 

cc 

0.6642232717007016 

00 

1 

1 .4 

1.4 

-0.4467110553129496 

cc 

0.9461166225163326 

00 

1 

1.8 

1.8 

-0.1133160184857636 

cc 

0.1313691495083626 

01 

1 

1.8 

1.8 

-0.1133160184857646 

cc 

0.1313691495083626 

01 

£. 

Z .1 

2.1 

0.4556879276708566 

cc 

0.1681542610337416 

01 

2 

3.5 

3.5 

0.5806016776423256 

01 

-0.3671472941430336 

00 

2 

7.1 

7.1 

-0.1318788446777356 

03 

0.5947768906128456 

02 

2 

10.6 

1C. 6 

0. 2826093609446316 

04 

-0.2954865291245536 

04 

c 

14.1 

14.1 

-0.4458437470412356 

05 

0.1136025189865986 

06 

2 

14.8 

14.8 

0.7887727516713236 

05 

0.228461290Z97026E 

06 

2 

14.8 

14.8 

0.7887727516713226 

05 

0.2284612902970266 

06 

3 

17.7 

17.7 

-0.6430681439304556 

05 

-0.3754808473143016 

07 

3 

21.2 

21.2 

0.4688572467207256 

08 

0,1081102036931806 

09 

3 

Z8 .3 

28.3 

C.112C08564758730E 

12 

0.4422072203226776 

11 

3 

35.4 

25.4 

0.1164348677313616 

15 

-0.5067545906762796 

14 

3 

53.0 

53.0 

C.357C2875C862372E 

22 

0.34151729I263255E 

22 

3 

70.7 

70.7 

-0.7274995682716386 

29 

0.1902784139040356 

30 

3 
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OPTl=  2.0 
0PT2=  l.C 
ORC  = O.C 


MODIFIED  BESSEL  FLNCTIONS,  FIRST  KIND, 

CF  COMPLEX  ARGLMFNT  IN  RECTANGULR  COORCINATES 
CF  ORDER  M = 0 


RZ 

rz 

RE  I 

IM  I 

METHOD 

0.1 

C . 1 

r .SSS<;S84375CC06eE 

CC 

0.249999956597223E- 

-02 

1 

0.4 

0.4 

C.SSgC23463990838E 

OC 

0.624932183821995E- 

-01 

1 

0.7 

C .7 

C.9E4361781213087E 

CC 

0.24956604CC36660E 

00 

1 

. • A 

1.1 

C.921C72183546256E 

OC 

0. 557560062303087E 

00 

1 

1 .4 

1 .4 

C.751734182713806E 

CC 

0.972291627306661E 

00 

1 

1.8 

1.8 

C.399968417129531E 

OC 

0.1457182044159808 

01 

1 

1.8 

1 .8 

C.3999684i7129531E 

CC 

0.1457182044159806 

01 

2 

2.1 

-C.221380249598694E 

OC 

0.19375P678526605E 

01 

*7 

3.5 

■ C 

-C.623CC82478e6636E 

01 

0.1160343815502C0E 

00 

2 

7.1 

7.1 

C . 12ee40465941&33E 

03 

0.563704585539067E 

02 

2 

10.6 

10.6 

-C.296725453463513E 

04 

-0.2952707887344128 

04 

2 

14.1 

A ^ • A 

C .4748937026506ieE 

05 

0.114775197360066E 

06 

2 

14.8 

14.8 

-C.7615565542C6425E 

05 

0.233697769382106E 

06 

2 

14  .8 

14  .8 

-C.761556554206424E 

05 

0.2336977693821068 

06 

3 

17.7 

17.7 

C.97977:694974212E 

04 

-0.3808789911444056 

07 

3 

21.2 

21.2 

-C .461176025779852E 

08 

0.109955713182506E 

09 

3 

28.3 

28.3 

-C. 1125966968720748 

12 

0.456281302856411E 

11 

3 

3 5.4 

.4 

-C. 117623968512357E 

15 

-0.5019264625446258 

14 

3 

53.0 

53. C 

-C.357C78660147134E 

22 

0.344834075C60094E 

22 

3 

70.7 

70.7 

C.73687U6878C9498E 

29 

0.1906911409362386 

30 

3 

AND  ORDER 

A = 

M+1  = 1 

RZ 

CZ 

RE  I 

IM  I 

METHOD 

0.1 

C.l 

C.35311i264751009E' 

-01 

0.3539951481507666- 

-01 

▲ 

0.4 

C .4 

C .1711951797170158 

OC 

0.1822431237551128 

00 

1 

0.7 

C .7 

C.3C7556631375537E 

OC 

0.395868261019711E 

00 

1 

1 . 1 

1 . 1 

C.367e64989CC209CE 

CC 

0. 6648654179597698 

00 

A 

1 .4 

1 .4 

C .299775437CC2033E 

CC 

0.997D77651926429E 

00 

1 

1 .8 

1.8 

C .3666844396595038' 

-01 

0.137309689764511E 

01 

A. 

1.8 

1.8 

0.3866844396595036' 

-01 

0.1373096897645118 

01 

C 

2.1 

2 . 1 

-C. 4874541770160718 

CC 

0.173264422I12848E 

01 

2 

3.5 

3.5 

-C. 579790790179263E 

01 

-0.3597766667766738 

00 

£. 

7.1 

7.1 

0.1318786391756878 

03 

0.594776104262634E 

02 

2 

lO  .6 

1C. 6 

-C. 2826093604257388 

04 

-0.295486529135246E 

04 

2 

14.1 

14.1 

C.445843747C4C038E 

05 

0.1136025189866508 

06 

2 

14.3 

14.8 

-0.7887727516715998 

05 

0.2284612902970836 

06 

2 

14.6 

14.8 

-C.788772751671597E 

05 

0.2284612902970838 

06 

3 

17.7 

17.7 

C.643C68143930531E 

05 

-0.3754808473143028 

07 

3 

21.2 

21.2 

-C.468857346720726E 

OP 

0.1081102036931808 

09 

3 

28.3 

28.3 

-C. 1120085647587316 

12 

0.442207220322675E 

11 

3 

35.4 

3 5.4 

-C.116434867721361E 

15 

-0. 5067545906762816 

14 

3 

5 3.0 

53. C 

-C.257C28750862373E 

22 

0.3415172912632558 

22 

3 

73.7 

73.7 

C.727499568271636E 

29 

0.1902784139040358 

30 

3 

ansPAffi  IS 

COPY  ruransKBS)  to  ddc  — 


0PT1=  2.0 

0PT2=  1.0 

ORC  = 0.0 


MODIFIED  BESSEL  FUNCTIONS,  SECOND  KIND, 

OF  COMPLEX  ARGUMENT  IN  RECTANGDLR  COORDINATES 
CF  ORDER  M = 0 


RZ 

Cl 

RE  K 

IM  K 1 

''ETFOD 

0.1 

0.1 

C.2A20A73g8103817E  01 

-0.7768506A6536661E  00 

A 

0 .A 

O.A 

C.e559C587211863AE  00 

-0.6T158169509A36eE  00 

1 

A. 

0.7 

0.7 

C.2e67062Q8728316E  OC 

-O.A9A99A636518720E  00 

1 

1.1 

1.1 

C.52g3A915A877105E-01 

-0. 331395562338559E  00 

1 

1 .A 

1 .A 

-C.Axe6A5139915095E-01 

-0.202A0006776A70AE  00 

1 

1 .8 

1.8 

-C. 6968 7972 589 OA 51 E-01 

-0.110696099155675E  00 

1 

1.8 

1.8 

-C .69 6879725 89 OA5AE-01 

-0.110696099155675E  00 

2 

2.1 

2.1 

-C. 67029233303 79 86 E-01 

-0.5112188A0A59867E-01 

2 

5.5 

3.5 

-C. 11511 72 7199A907E-01 

0. 111875865 098696E-01 

2 

7.1 

7.1 

C.129A6633021A806E-03 

-0.30752A5690881AAE-03 

2 

10.6 

10 .6 

-C.151A3A72073A70AE-C7 

0.796289A39837763E-05 

2 

lA.l 

lA.l 

-C.?7152331C9e6096E-07 

-0.18589A1511119AAE-06 

2 

1A.8 

iA.8 

-C.e636C3C16230A82E-07 

-0. A3 87 829 75 2 8 AO  30 E-07 

2 

1A.8 

lA  .8 

-C.8636C3C16230A83E-07 

-0.A3878297528A031E-07 

3 

17.7 

17.7 

C.37232913136A329E-0F 

0.3702 7035 3 52 5263 E-08 

3 

21.2 

2 1.2 

-C. 1293 82 6937602 08E- 09 

-0.52 89996606628 3AE- 10 

3 

28.3 

28.3 

-C.9A7A81 :6A9099AAE-13 

O.A01i08i399A0072E-13 

3 

35  .A 

35. A 

-C. 29 15077089396818- 16 

0,7255 81 32203 6560E- 16 

3 

53.0 

53  .C 

-C.13A279C63A7327eE-23 

0.23A5A290913269AE-25 

3 

70.7 

7C  .7 

-C.9698A1799673071E-32 

-0.22365355260A1A6E-31 

3 

AND  ORDER  N = 

M+1  = 1 

RZ 

CZ 

Rc  K 

IM  K ( 

METHOD 

0.1 

0.1 

C.69AC2A215596A8CE  01 

-0.71A668171A05197E  01 

1 

O.A 

O.A 

C.lC511820e5A1252E  01 

-0.1522A03A0653209E  01 

9 

A 

0.7 

0.7 

C.2A1995966A29738E  OC 

-0.7A03222768Al9e3E  00 

1 

1.1 

1.1 

-C.1C0868098500986E-02 

-0.A170AA285166257E  CO 

1 

i .A 

l.A 

-C. 80 0A93 9780706688-01 

-0.230805929518123E  00 

1 

1.8 

1.8 

-0.9331378813535768-01 

-0.1172561358598718  00 

1 

1.8 

1.8 

-0.9331378813535758-01 

-0.1172561358598718  00 

2 

2.1 

2.1 

-0.802 702 22523 92 21E-01 

-0.A98983077e751A8F-01 

2 

3.5 

3.5 

-C. 115777 5A3932525E- 01 

0. 12737390A8A2186E-01 

2 

7.1 

7.1 

0.1235196023118028-03 

-0. 322801 862 58960 3 E-0 3 

2 

10.6 

10.6 

C.i67969A87368A52E-06 

0.81507A9777615A5E-05 

2 

lA.l 

lA.l 

-0.E17A556279A 30588-07 

-0. 187837873182 16AE-06 

2 

1A.8 

lA  .8 

-C.eE5AC218C189A12E-07 

-0.A3186357A6255CAE-07 

•«» 

C 

1A.8 

1A.8 

-C.e85A02180189A13E-07 

-0.A3186357A6255C6E-07 

3 

17.7 

17.7 

C.38275717A16A956E-08 

0.37031 168690 6 A63E-C8 

3 

21.2 

21.2 

-C.1315233A703796CE-09 

-0.5201599505837A6E-10 

3 

28.3 

28.3 

-C.9523A0C1C5A6A82E-13 

0. A1295A857636697E-13 

3 

35. A 

35.  A 

-C.2e8A739iA32A528E-16 

0.7327583669835A2E-16 

3 

53.0 

53.0 

-C.13A90102e899lA2E-23 

0.29865267871 30 8 lE-25 

3 

70.7 

70.7 

-C.1CC122C921AA351E-31 

-0.22A09553A61611AE-31 

3 
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THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
EMOiM  OOPY  i'u  DUG  ^ 

OPTl=  1.0  CRDIMARY  BESSEL  FLNCTIUNS,  FIRST  KII.L, 

OPTZ=  1.0  CF  COMPLEX  ARGLMEMT  IN  RbCTANGULR  COOPCINATLS 

ORH  = 10. r CF  ORDFR  M = iO 


Rl 

Cl 

0.1 

0.1 

0.4 

0.4 

0 . 7 

C .7 

« • A 

1.1 

.4 

1.4 

1.8 

1.8 

1.8 

1.8 

2.1 

3.5 

2.5 

7,1 

7 . 1 

11.6 

10.6 

14.1 

14.1 

14.8 

14.8 

14.8 

14.8 

17.7 

17.7 

21.2 

21.2 

28.3 

26.3 

35.4 

35.4 

53.0 

53.0 

70.7 

70 . 7 

RZ 

CZ 

0.1 

0.1 

0 .4 

C .4 

0.7 

0.7 

. 1 

1 . 1 

1.4 

1 .4 

1 .8 

1 .8 

1.8 

1.8 

2.1 

2.1 

3.5 

3.5 

7.1 

7.1 

10  .6 

1C  .6 

14 . 1 

14.1 

14.8 

14.8 

14.9 

14.8 

17.7 

17.7 

21.2 

21.2 

28.3 

28.3 

35.4 

25.4 

53.0 

52  .0 

70.7 

7C.7 

RE  J IM  J McTHOL 

C .6  1 16237357S5193E-22  0. 2691 1 A A 39 1 756 5 7E- 19  I 

C . 1^932  1 57e9A6547E-l A 0 . 262 30 3 i 8 7 1 3 7 1 7 7 E - i 2 1 

C.6  1 1582gCC226281E-ll  0 . 26905  ,17  36  563  7 lCE-09  1 

C.79329il6886332CE-09  0.15^9989866061298-07  1 

C . 2 502  53^96eA459CE-07  0. 2 745798 32 2 71 8 2 1 E-06  1 

C.3636C5823725003E-06  0.2 542767 7465 13 78 E-05  1 

0.3636058237250028-06  0. 2542 767746 5 1 3 7 8 E-05  2 

0.3232 860107759 92E- 05  0.1558691794245578-04  2 

0 . 163148233e548eeE-02  0 . 22461 2 82 6 3 1 68 7 1 E-0 2 2 

0.260753673517600E  01  -0 . 2 009308 3 82 5 60 87 E 01  2 

-0.360629894321824E  03  0. 51 2 09739 1 69 5 860 F 01  2 

0.2008^34315882538  05  0. 345354688032786E  04  2 

0 . 296725751352578E  05  -0. 192829979288223E  05  2 

C.3S6725751352578E  05  -0. 192829979288223E  05  2 

-0.8996679941506098  06  -0.1199710511785688  06  2 

0.3626769221679928  08  -0 . 800522 5 52 376 349 8 06  2 

0.436CC321I045719E  11  -0.2439473783813528  11  2 

0 .275C6864C093355E  14  -0.5657306223757628  14  2 

0.29643063064612CE  22  0.8935121833847758  21  3 

-0.1861069870462898  28  0.1^34973302729588  30  3 

AND  ORDER  N = M+1  = 11 

RE  J IM  J METFOC 

-0.8647863693076388-22  0. 8651 46 7720505 78 8-22  1 

-0.4201419630938438-14  0.4245413949271968-14  1 

-0.8467742158617998-11  0.8828124276442668-11  1 

-0. 7123557941796628-09  0.7824768765902488-09  1 

-0.1618290287148648-07  0.1913261904110468-07 

-0 . :77ei9e6629433eE-C6  0.231404053791075E-06  1 

-0.1778198662943388-06  0 . 2 3 140405 3 7 9 1 0 75 E-06  2 

-0 . 1221481166264018-05  0.1793418528486898-05  2 

-0.1581172626492818-03  0.5924522103267858-03  2 

0.1368410202077538  01  0. 42 3692 35 5897 700 E 00  2 

-0.9810189934603476  02  -0.1871135508425248  03  2 

C.267592C47931165E  04  0.1354671302440258  05  2 

0.2191012138490118  05  0.2120961477295408  05  2 

0.2191012138490118  05  0.2120961477295406  05  2 

-C.  1C879025C9717048  06  -0.6592601626523778  06  2 

0.7518923861950868  07  0.2714969113721318  OP  2 

0.2657412310041398  11  0. 31 751 1 568408991 E 11  2 

0.5169573566495748  14  0.1616607148176018  14  2 

-C.5381C2C2C7429438  21  0.2751175977807808  22  3 

-C. 1329686922615CC8  30  0.8210488255018808  28  3 
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THIS  PAGE  IS  BEST  QUALITY  FKACriOBLS 

{ttOM  COEY  FUKNISHED  TO  DDC  — - 

, 

OPT  1 = 

1.0 

ORDINARY  BESSEL 

FLNCTIONS.  SECOND  KIND, 

OPT2  = 

1.0 

CF  COMPLEX  ARGLMEN7 

IN  RFCTANGULR  COOPCINATES 

ORC  = 

10. c 

CF 

ORDER  M = 10 

5 

RZ 

cz 

RE  Y 

IP  Y 

METFOL 

0.1 

0.1 

-C.  328556<911928389E 

15 

0.11828D435360623E 

19 

1 

0 

0.4 

-C.e41C95931765907E 

09 

0.121115936722483E 

12 

1 

0.7 

0.7 

-C. 3284958089070828 

C7 

0. 118229159841426E 

09 

1 

x.l 

1.1 

-C. 1280771331733878 

06 

0.204666053868917E 

07 

1 

1.4 

1.4 

-C.1279612C9612894E 

05 

0.114707739489792E 

06 

1 

* .8 

1.8 

-C.213764841091431E 

04 

0.121933464087239E 

05 

1 

1.8 

1.8 

-C.213764e4109143CE 

04 

0. 121933464087239E 

05 

2 

2.1 

2.1 

-C.493290554806983E 

03 

0.193337081633117E 

04 

2 

5.5 

3.5 

-C. 749484973061489E 

01 

0.906730888914586E 

01 

2 

7.1 

7.1 

C.2C0525C5496351CE 

01 

0.260049969281913E 

01 

2 

10.6 

10.6 

-C.512C9271472339eE 

01 

-0.360629863015010E 

03 

2 

14.1 

14.1 

-C. 3453546681005898 

04 

0.200843431584614E 

05 

2 

14.8 

14.8 

C . 192e299792867£4E 

05 

0.3967257513495138 

05 

14.8 

14 . 8 

0.1926299792867648 

05 

0.396725751349513E 

05 

2 

17.7 

17.7 

C.119971C51178579E 

06 

-0,8996679941506026 

06 

2 

21.2 

21*2 

C.6C0522552376349E 

06 

0.362676922167992E 

08 

2 

28.3 

28.3 

0.2439473783813528 

11 

0.436003211045719E 

11 

£ 

35.4 

35.4 

C. 565730622375762E 

14 

0.275088840093355E 

14 

53.0 

53.0 

-C .e93512183384775E 

21 

0.296430630646120E 

22 

3 

70.7 

7C  .7 

-C. 1434973302729588 

30 

-0.1861069870462896 

28 

3 

AND  ORDER 

s = 

M+1  = 11 

RZ 

CZ 

RE  Y 

IP  Y 

MtTFOD 

0.1 

C.l 

C.167232C4954526CE 

21 

0. 167315686480960E 

21 

1 

0.4 

0.4 

C.340428373C10103E 

13 

0.344710545459303E 

13 

1 

0.7 

C.7 

C.  i63C34556138586E 

10 

0.171397039894544E 

10 

1 

1.1 

1.1 

0.1621759043223586 

08 

0.203915862487474c 

08 

1 

1 .4 

1.4 

C.720748258C78004E 

06 

0.893723967252240E 

06 

1 

i .8 

1.8 

C.5631C9C63431023E 

05 

0.801122800449983E 

05 

X 

1.8 

1.8 

C . 5 631C9C63431023E 

05 

0.801122800449983E 

05 

2 

2.1 

2.1 

C.7C7922405i42849E 

04 

0.112789237077249E 

05 

C. 

3.5 

3.5 

0.7675917149861016 

01 

0.467986544456886E 

02 

2 

7.1 

7.1 

-C .4463732i47602OlE 

00 

0.1367689366732616 

01 

2 

10.6 

1C. 6 

0.1671136312386296 

03 

-0.9810194863848266 

02 

C. 

14.1 

14.1 

-C  . 135467130252376E 

05 

0.267592048C07010E 

04 

2 

14.8 

14.8 

-C.212096147734389E 

05 

0.219101213849584E 

05 

2 

14.8 

14.8 

-0.2 12C96147734389E 

05 

0.219101213849584E 

05 

2 

17.7 

17.7 

0.65926O162652391E 

06 

-0.108790250971716E 

06 

2 

21.2 

21.2 

-0.271496911372131E 

08 

0.751892386195086E 

07 

2 

t 

28.3 

28.3 

-0.317511568408991E 

11 

0.265741231C04139E 

11 

C 

35.4 

35.4 

-0.161660714817601E 

14 

0.515957356649574E 

14 

2 

53.0 

53.0 

-C.2751i7597780780E 

22 

-0, 538102020742943E 

21 

3 

70.7 

70.7 

-0.82104ee2550188CE 

28 

-0.132968692261500E 

30 

3 
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THIS  PAGE  IS  BF?T  QUALITY  PRACTICABLE 
roOM  COPY  PURi'iionjjay  iV  iiDC  ^ 


0 P T 1 = 2.0 

0PT2=  l.C 
ORO  = 10.0 


MODIFIED  BESSEL  FLNCTIONS,  FIRST  KINL, 

OF  COMPLEX  ARGLMEM7  IN  RECTANGULR  COOPCINATF.S 
OF  ORDER  M = 10 


R7  CZ  RE  I 

^:.l  C.l  -C  .tl  U2  37357<34651E-23 

0.^  C.^  -C . 1^^32  1 5789^65A2E-1A 

0.7  0.7  -C.6115e2SC0226275E-ll 

..1  1.1  -C.79329il68863321E-09 

..9  l.A  -C  .2SC2  53A9t8A459CE-07 

1.8  1.8  -C.3636C5623725003E-C6 


IM  I MtTFOC 

0.269119-t»39175657e-19  i 
0.262803187137177E-12  1 

0.269050736563710E-09  I 
0.  i5A998986606129E-07  1 

0.27^529832271821E-06  1 

0.2S4276779651378E-05  1 


1 .8 

1.8 

-C.3636C5823725004E- 

■06 

0.254276774651378E- 

-05 

*1 

2.1 

-C.323286C10775993E- 

•05 

0.  155869179424557E 

-04 

? 

3.5 

^ .5 

-0.1431482338548888- 

02 

0.224612826316871E 

-02 

2 

7.1 

7.1 

-C.26C75367351760CE 

01 

-0.200930838256087E 

01 

2 

10.6 

10.6 

C.360629894321825E 

03 

0.512097391695863E 

01 

2 

14.1 

14.1 

-C.2CCE43431588253E 

05 

0. 345354688032786E 

04 

L. 

14,8 

14.8 

-C.39672575135257eE 

05 

-0.192829979288223E 

05 

2 

14.8 

14.8 

-C, 396725751352578E 

05 

-0.192829979288223E 

05 

2 

17.7 

17.7 

C.e99667994150609E 

C6 

-0.119971051178568F 

06 

21.2 

21.2 

-C .362676922167992E 

08 

-0.800522552376370E 

06 

2 

2t3  . 3 

28.3 

-C.436C03211045722E 

11 

-0.243947378381354E 

11 

2 

35  .4 

35.4 

-C.2750e8e40C93355E 

14 

-0.565730622375763E 

14 

2 

5 3,0 

53. C 

-C.296430e3C64612CE 

22 

0.893512183384779B 

21 

3 

70.7 

7C  .7 

C . lE61C698704630eE 

28 

0.  143497330272958E 

30 

3 

AND  ORDER  ^ 

M+1  = 11 

RZ 

CZ 

RE  I 

IM  I 

METFOC 

0 .. 

0.1 

-C,S65146772C50577E- 

22 

0.864786369307638E- 

-22 

1 

0.4 

0 .4 

-C .424541394927196E- 

14 

0.420i41963093844E 

-14 

1 

0 . 7 

0.7 

-C.eE2ei2427644266E- 

11 

0.8467742I5861799E 

-11 

1 

1.1 

1.1 

-C.7e2476e7659024eE- 

09 

0.712355794179662E- 

-09 

1 

1 .4 

1.4 

-C. 191326190411046E- 

•07 

0.1618290287148648 

-07 

1 

1.8 

1.8 

-C.2314C4C53791075E- 

06 

0.177819S66294358E 

-06 

1 

1.8 

1.8 

-C .2^1404C5379l075E- 

•06 

0.177819366294338E 

-06 

2 

2.1 

2.1 

-C.179341852848689E- 

05 

0.12214R1166264C1E^ 

-05 

2 

3.5 

3.5 

-C  .5E24522iC326785E- 

02 

0.158117262649281E^ 

-03 

2 

7.1 

7.1 

-C.42869235589770CE 

CC 

-0.136841020207753E 

01 

2 

10.6 

10.6 

C. 167113550842525E 

03 

0.981016993460347E 

02 

2 

14,1 

14.1 

-C.125467i30244025E 

05 

-0.267592047931165E 

04 

14.8 

14.8 

-C .2i209614772954CE 

05 

-0.219131213849011E 

05 

2 

14 ,8 

14  .8 

-C.212C9614772954CE 

05 

-0.219101213849011E 

05 

2 

17.7 

17.7 

C.659260162652377E 

06 

0.108790250971703E 

06 

2 

21.2 

21.2 

-C.271496911372131E 

08 

-0.751892386195088E 

07 

2 

28 .3 

28.3 

-C.317511566408993E 

11 

-0.265741231C04141E 

11 

2 

35.4 

35.4 

-C. 16 1660714817602E 

14 

-0.516957356649575E 

14 

2 

53.0 

53. C 

-C.27511759778078CE 

22 

0.538102020742943E 

21 

3 

70.7 

70.7 

-C.e21C48e2550188CE 

28 

0.1329686922615008 

30 

3 
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THIS 

FROM 


OPTl  = 

2.C 

MODIFIED  BESSEL 

FUNCTIONS,  SECOND  KIND, 

OPT2  = 

1.0 

OF  COMPLEX  ARGLMENT 

IN  PECTANGULR  COORDINATES 

ORD  = 

10.0 

CF  ORDER  M = 10 

RZ 

cz 

RE  K 

IM  K METHOD 

0.1 

0.1 

-C.516CS59903q9813E  15 

-0.18579A551936CC0E  19 

1 

0 .A 

0 .A 

-C.122119CAC0C999eE  1C 

-0.1902A8A68520CCOE  12 

1 

0.7 

0.7 

-C.516CC0C09998758E  07 

-0.185713929998958E  09 

1 

1.1 

1.1 

-C.2C1183C9033515AE  06 

-0.321A886856369C0E  07 

1 

1 • A 

1 .A 

-C.2C1CC099802785AE  05 

-0.1801B2A958A5A72E  06 

1 

: .8 

1*6 

-C.22578iC2678A897E  OA 

-0.191532637A95901E  05 

1 

1.8 

1.8 

-C .22578iC2678A898E  OA 

-0.191532637A95901E  05 

2 

2.1 

2.1 

-C.77A8589670A955AE  03 

-0.30369317715A728E  OA 

2 

3.5 

3.5 

-C. li76935A21670A3E  02 

-0.1A2A06A69297858E  02 

2 

7.1 

7.1 

-C.627A02905A5A53CE-02 

0.1 105 37602 8566 58 E-01 

2 

10.6 

10. f 

C.72A657116508621E-0A 

-0.A91766297663A83E-0A 

2 

lA.l 

lA.l 

-C. 1C650A575261069E-05 

0.571 7 3278 3 8362 76 E-06 

2 

lA.e 

iA.8 

-C.2292A75133e5171E-06 

0.A81A3871869355AE-06 

2 

lA  .8 

1A.8 

-C.2292A75i3385171E-C6 

0.  A81A38718693  55AE-06 

2 

17.7 

17.7 

C. ie3955157AA8295E-07 

-0.118850629A8 11 398-07 

2 

21.2 

21.2 

-C.22AA6A39A2766ACE-09 

0.3129933A6e299C9E-09 

2 

28.3 

28.3 

-C.75ACC07A1A51816E-13 

0.2383169796716A2E-12 

2 

25  .A 

25  .A 

C.A89C877722A2371E-16 

0.151190321838016E-15 

2 

53.0 

52.0 

-C. 19060A71133AA09E-23 

0.10O1A59909A0A50E-23 

3 

73.7 

70.7 

-C.2A1893536263197E-31 

-0.2507A02175A2298E-31 

3 

Af^D  ORDER  N = 

M+1  = 11 

RZ 

CZ 

RE  -K 

IM  K METHOD 

0.1 

C .1 

-C.262ei8865739A59E  21 

-0.262687A891A8076E  21 

1 

O.A 

C.A 

-C. 5A1A70C5861A93SE  13 

-0. 53A7A3637861033E  13 

0.7 

0.7 

-C .269229eAC68986eE  1C 

-0.25609A081923128E  10 

1 

1.1 

1.1 

-C.2203i0287770538E  08 

-0.2861612A13A0099E  08 

1 

1 .A 

l.A 

-C. lA03e5832A928AlE  07 

-0.11A785667960073E  07 

1 

1.8 

1.8 

-C.125eA0C75226127E  06 

-0.9I59A557A961898E  05 

i 

1.8 

1.8 

-C.1258A0C75226127E  06 

-0.9159A557A961897E  05 

2 

2.1 

2.1 

-C.177168919322129E  05 

-0.111200191393590E  05 

2 

3.5 

3.5 

-C.72511AC28722A67E  02 

-0.120582173775761E  02 

2 

7.1 

7.1 

C.li3228551202A26E-02 

0.2777302 8 168361 A E-Ol 

2 

10  .6 

10.6 

C .77A28396C72270AE-0A 

-0. 1 262 8590593 A596E-0 3 

2 

lA.l 

lA.l 

-C.119137177633636E-05 

0.13 11776280779508-05 

2 

1A.8 

1A.8 

-C.SC05233270596ACE-07 

0. 761 7338 02 56A5 92 E-06 

2 

1A.8 

1A.8 

-C.9C05233270596ACE-07 

0. 761 733802 56A592 E-06 

2 

17.7 

17.7 

C .195C23CAAA52A2CE-07 

-0. 223532 05A6 672 89 E-07 

2 

21.2 

21.2 

-C. 22 37682 71062867E-09 

O.A92078AA1502813E-09 

2 

28.3 

28.3 

-C.379A6ilA1532566E-13 

0.29908509292A960E-i2 

2 

35  .A 

23. A 

C.61615935A73A579E-16 

0.1654863009275 10 E-1 5 

2 

53.0 

£3.0 

-C.19e7C29A23AC726E-23 

0.13061A5AA118130E-23 

3 

70.7 

70.7 

-C.279722629A79767E-31 

-0. 25021091 7135 198 E-31 

3 
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RUN  ERROR  IN  BESSEL  FUNCTION  SUPRCLTINE 
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0PT1=  1.0 
OPT2=  1.0 
ORD  = 50.0 


IHIS  PAGE  IS  BEST  QUALITY  PBACHCABLE 
ISKttt  COPY  FURRISHBD  10  DDC  

ORDINARY  BESSEL  FUNCTIONS,  FIRST  KIND, 

OF  COMPLEX  ARGUMENT  IN  RECTANGuLR  COORCINATES 
OF  ORDER  M = 50 


I, 


RZ 

CZ 

RE  J 

0.1 

0.1 

-C.42925241333741CE  29 

0.4 

0.4 

-C.42925241333741CE  29 

0.7 

0.7 

-C.42925241333741CE  29 

1 .1 

1.1 

C.2C5367793e74257E-72 

1.4 

1 .4 

0.6446569772628526-66 

1.8 

1.8 

C.7C5686CC662656CE-61 

1.8 

1.8 

C.7C5686CC6626555E-61 

2.1 

2.1 

C.924628879614436E-57 

3.5 

■3  C 

C.3171C9274379212E-45 

7.1 

7.1 

C. 13779733421505CE-29 

10.6 

1C. 6 

C . 1681 19542102589E-2C 

14.1 

14.1 

C. 3157551845823538-14 

14.8 

14.8 

0.3279586988093748-13 

14.8 

14.8 

0.2279586988093748-13 

17.7 

17.7 

C.213221956OT271CE-1C 

21.2 

21.2 

-C .22915553C076743E-05 

28.3 

28.3 

0.6452285069609916  01 

35.4 

35.4 

-C.597129414019722E  06 

53.0 

52  .C 

-C .664780393C70384E  16 

70.7 

■"C  .7 

0.2202219171639716  26 

AND  ORDER  N = 

RZ 

CZ 

RE  J 

0.1 

0.1 

C.156591141253776E  29 

0.4 

C.4 

0.156591141253776E  29 

0.7 

0.7 

0.156591141253776E  29 

1 . 1 

1.1 

-C. 1915207 26 286526E- 72 

1.4 

1.4 

-0.4470199866263186-66 

1.8 

1 .8 

-0.2870832582562116-61 

1.6 

1.8 

-0.3870832582562116-61 

2.1 

2.1 

-0. 41674 71550 045 80E- 57 

3.5 

3.5 

-0.7848661093046126-46 

7.1 

7.1 

-0. 8606785522990706-31 

10 .6 

10  .6 

0.8 077082 82446 699E-2 2 

1^.1 

14.1 

C.6C5413755C92633E-15 

14.8 

14.8 

0.7668958584728736-14 

14.8 

14.8 

0.7668958584728726-14 

17.7 

17.7 

C. 4919691868587786-10 

21.2 

21.2 

-C .2732026497357116-06 

28.3 

28.3 

0.1240711683748316  01 

35.4 

2 5.4 

-C.42224689772804CE  06 

53.0 

53.0 

-C. 1535664739304366  17 

70.7 

70.7 

0. 1259167665253316  26 

IM  J METFOC 

-0.2^57a6600037392E  29  1 

-0.2A5786600037392E  29  1 

-0.2<t5786600037392E  29  1 

0.1 8619258 8 2442 78 E-70 
0.32 873295 3471 7 27 E-6 4 
0.230263892 7609  18 E-59 
0. 23 0263892 7609 1 8 E-59 
0.209446652302951 E-55 


0.257465432802150E-44  2 

0.2582392152455C9E-29  2 

0.850142387367874E-21  2 

-0.:29119382400413E-14  2 

-0.218894332496436E-13  2 

-0.218894332496436E-13  2 

-0.251040981C06069E-09  2 

-0.794765583796044E-06  2 

0.768054357e60994E  00  2 

0.732890427471766E  06  2 

0.239624979589022E  17  2 

-0.1151263320108858  26  2 


M+1  = 51 

IN  J METFOC 

-0.397736223240534E  29  1 

-0.397736223240534E  29  1 

-0.397736223240534E  29  1 

0. 195709680015350E-72  1 

0.464552384364386E-66  1 

0.411073551019486E-61  1 

0.411073551019486E-61  2 

0.454467468393452E-57  2 

0.100049087662271E-45  2 

0.2737145324  5469f^E-30  2 

0.2648217992596P7E-21  2 

0.2811553103768CuE-i5  2 

0.191073133908328E-14  2 

0.191073133908328E-14  2 

-0.368108898310817E-1C  2 

-0.680980779321034E-06  2 

0.213995744670417E  01  2 

-0.449719518074126E  05  2 

0.131172197791362E  16  2 

0.116420408670867E  26  2 
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THIS  PAGE  IS  BEST  QUAIlTY  PRAOTigABM 
eMM  CWi-Y  EURNISHED  TO  D-DC 


0PT1=  1.0 
0PT2=  1.0 
ORO  = 50. C 


ORDINARY  BESSEL  FLNCTIONS,  SECOND  KIND, 

OF  COMPLEX  AROAMFNT  IN  RECTANGULR  COOFCINATES 
OF  ORDER  M = 50 


RZ 

CZ 

RE  Y 

I R Y 

METEOC 

0.1 

0 . 1 

C.2A57e66CC037392E 

29 

-0.A29252A13337A10E 

29 

0.^ 

O.A 

C.2A57866CC037392E 

29 

-0.A29252A13337A10E 

29 

1 

(■  .7 

0.7 

C .2A57866CC037392E 

29 

-O.A29252A13337A10E 

29 

1 

1.1 

1.1 

-C.392A71A961025A7E 

67 

0.3A1871276189906E 

69 

1 

i .A 

1 .A 

-C.395118C1A323A26E 

61 

0.193580971327639E 

63 

1 

1 .8 

1.8 

-C.6ei0A878682762eE 

56 

0.Z76203327357115E 

58 

« 

1 .8 

1.8 

-C.eei0Ae7e6827623E 

56 

0.2762033273571158 

58 

2 

2.1 

-C. 1393e5C01129A92E 

53 

0.303336372898177E 

5A 

2 

3.5 

3.5 

-C.31216526A059983E 

A2 

0.2A3A1007A977057E 

A3 

2 

7.1 

7.1 

-C.1C6165A06799218E 

28 

0.189725013220189E 

28 

10.6 

10.6 

-C.2C7A77080A28AieE 

19 

0.138523368119331E 

19 

2 

lA.l 

lA.l 

-C. 1655391A52329A8E 

13 

-0.8357A25800A3550E 

12 

2 

1^.8 

lA  .8 

-C . 12A99839A780933E 

12 

-0.10023061266025AF 

12 

2 

1^.8 

lA  .8 

-C.12AS9839A780933E 

12 

-0.10023061266025AE 

12 

2 

17.7 

17.7 

C .9A0255A62936916E 

06 

-0.2A86955A39A8599E 

08 

2 

2 X . 2 

21.2 

C.2A23  3aC636795A7E 

OA 

-C.36139170A6A7179E 

03 

2 

25.3 

28.3 

-C.76e9A0931AC6652E 

CC 

0.6A53136393153i0E 

01 

2 

33 

35  .A 

-C.732890A27A7i765E 

06 

-0.597i29AAA0197l7E 

06 

53.0 

53.0 

-C.2  3962‘»9795R9022E 

n 

-0.e8A7803930703eAE 

16 

2 

70.7 

70.7 

C.115126332C10885E 

26 

0.2202219171639718 

26 

2 

AND  ORDER  1 

N = 

M+1  = 51 

kZ 

CZ 

RE  Y 

IM  Y 

METHOD 

0.1 

0 . 1 

C.3977362232AC53AE 

29 

0.1565911A1253776E 

29 

1 

j .A 

0 .A 

C . 39773b2232A053AE 

29 

0.1565911A1253776F 

29 

0.7 

0.7 

C.3977362232A053AE 

29 

0.i5659;iA1253776E 

29 

1.1 

1.1 

C .1593A697121C087E 

71 

0. 162973226285750E 

71 

1 

1 .A 

1 .A 

C.67C727726271899E 

6A 

0.69810809031136AE 

6A 

1 

i .8 

1.8 

C.7568156CC5A9577E 

59 

0.805658812966017E 

59 

1 

1.8 

1.8 

C.756ei56005A9577E 

59 

0.805658812966017E 

59 

4. 

2.1 

2.1 

C .6e2e0A702e58506E 

c c 

> .. 

0.7A719827123A929e 

55 

2 

3.5 

3.5 

C.3C1079781120135E 

AA 

0.387617779937822E 

AA 

2 

7.1 

7.1 

C .6 1226A371956562E 

28 

0.2086A6027017757E 

29 

2 

10.6 

10.6 

-C.7Ae6766796A9721E 

19 

0.212188192751660E 

20 

2 

lA.l 

lA.l 

-C .e70A77eAC36633AE 

13 

0.32610579782AAA2E 

13 

2 

1A.8 

lA  .8 

-C.7562306A3295086E 

12 

0. 1175A807391138AE 

12 

2 

lA  .8 

1A.8 

-C.7562306A3295086E 

12 

0.1175A80739113eAE 

12 

2 

17.7 

17.7 

-C.725776602160101E 

08 

-0.6902A68250912A3E 

08 

2 

21.2 

21.2 

C.A3C8693AA110093E 

OA 

-0.705738676639261E 

OA 

2 

28.3 

28.3 

-C.21A1629651658A7E 

01 

0.12A23320335A175E 

01 

2 

35  .A 

25. A 

C.AA971951807A2AAE 

05 

-0.A322A6897728036E 

06 

2 

53.0 

53.0 

-C.131172197791362E 

16 

-0.:53566A73930A36E 

17 

2 

70.7 

70.7 

-C.116A20ACe670867E 

26 

0.125916766525331E 

26 

2 
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THIS  PA®  IS  BEST  QUALITY  PHACH CABLE 
OOi’Y  fURlHISHKD  lU  LLC 


OPT  1 = 

2.0 

WCDIFIEO  BESSEL  FLNCTIONS,  FIRST  KING, 

0PT2  = 

1.0 

OF  complex  ARGIMENT 

IN  RECTANHULB  COOPCINflTFS 

ORr  = 

50.0 

OF  OROFR  M = 50 

R/ 

cz 

Rt  I 

IP  I KETHOC 

0.1 

C . 1 

-C.A29252A133C680fcE  29 

0.2457866000598636  29 

1 

O.A 

C.A 

-C.A29252A1330680fcE  29 

0.2457866000598636  29 

1 

0.7 

C.7 

-C.A292  52A..33C680tE  29 

0.245786600059863E  29 

1 

1 . 1 

1.1 

-C . 20  53677936742715-72 

0.1861925882442786-70 

1 

: .A 

1 .A 

-0.6446569772828656-66 

0.3287329534717276-64 

1 

1.8 

1.8 

-0.7056860C6626564E-61 

0.2 302 63892 76091 8 F-59 

: .8 

1.8 

-0.7C5686CC6626571E-61 

0.2332638927609186-59 

2 

r . . 

2.1 

-0.9246286796144475-57 

0.2094466523029516-55 

2 

3.5 

3.5 

-0.3171C9274379212E-45 

0.2574654328021506-44 

2 

7 . 1 

7.1 

-0,13779733421505CE-29 

0.2582 3921 52455096-29 

2 

10.6 

iC  .6 

-0.1681195421025896-20 

0.8501423873678756-21 

2 

1^.1 

lA.l 

-0 . 3157551845823536-14 

-0.1291193824004136-14 

2 

lA  .6 

1^.8 

-0.3279586988093746-13 

-0.2188943324964356-13 

2 

lA  .8 

iA.8 

-0.3279586988093746-13 

-0.2188943324964356-13 

2 

17.7 

17.7 

-0.21322x9560727116-10 

-0.2  51 04098 1C  06 069  6 -09 

2 

21.2 

21.2 

0.2391555300767436-05 

-0.7947655837960456-06 

2 

28  .3 

28.3 

-0.6453285069609916  01 

0.7680543578609826  00 

2 

35  .A 

35.  A 

0.5971294140197196  06 

0.7328904274717646  06 

2 

33. C 

33.0 

0.6647803930703856  16 

0.2396249795890226  17 

2 

70.7 

70 .7 

-0.22022x9171639746  26 

-0.1151263320109176  26 

2 

AND  ORDER  N = 

P+1  = 51 

RZ 

CZ 

RE  I 

IP  I METFOC 

0.1 

C .1 

-C .2977362232171706  29 

0.1565911412768116  29 

1 

0.4 

C .4 

-C. 3977362232171706  29 

0.1565911412768116  29 

1 

0.7 

C.7 

-C. 3977362232171706  29 

0.1565911412768116  29 

9 

1 

t 

• • i. 

• 1 
• • A 

-0.1957096800153506-72 

0.1915207262865266-72 

1 

1 .4 

1.4 

-C. 4645523 84 3643866-66 

0.4470199866263186-66 

1 

1.8 

1.8 

-C.411C73551C19486E-61 

0.3870832582562106-61 

1 

1.8 

1.8 

-C.411C73551C19486E-61 

0.3870fl32 5 82562 106-61 

2 

<.  • A 

2.x 

-C, 4 5 446 74 6 839 34526- 5 7 

0.4167471550045796-57 

2 

3.5 

3.5 

-C.1C0C49C87662271E-45 

0. 784866 109 3046 1 2 E-46 

2 

7.1 

7.1 

-€.2737145324546986-30 

0.8606785522990696-31 

2 

10  .6 

1C. 6 

-0.2648217992596876-21 

-0.8077082824466986-22 

2 

14.1 

14.1 

-0.2811553103768006-15 

-0.6054137550926336-15 

2 

14.8 

14.8 

-0,1910731339083286-14 

-0.786895 85 8472 8 736-14 

2 

14.8 

14.8 

-0.1910731339083286-14 

-0.786895858472 8736-14 

2 

17.7 

17.7 

0.3681088983108176-10 

-0. 4919691 86 8 587 78 E- 10 

2 

21.2 

21.2 

0.6809807793210346-06 

0. 2732026497357 llE-06 

2 

28.3 

28.3 

-C. 2139957446704176  Cl 

-0.124071168374831E  01 

2 

35.4 

35.4 

0.4497195180741206  05 

0.432246897728038E  06 

2 

53.0 

53.0 

-C. 1311721977913616  16 

0.153566473930437E  17 

2 

70.7 

70.7 

-0,1164204086708616  26 

-0.1259167665253536  26 

2 
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THIS  PAGE  IS  BESI  QUALITY  PRACIICABLl 
fBOM  COtY  FURHISHBD  TO  DDC 


OPTl  = 

2.0 

MODIFIED  BESSEL  1 

FLNCTIONS,  SECOND  KIND 

’ f 

OPT2  = 

1.0 

CF  COMPLEX  ARGLMENl 

IN  RECTANGULR  COORDINATES 

ORC  = 

50.0 

CF 

ORDER  M = 50 

RZ 

CZ 

RE  K 

IM  K 

METFOC 

O.i 

0.1 

-C.S£0163e73578377E- 

•31 

0.2454777876445026- 

31 

1 

0.^ 

0.4 

-C.Se0163873578377E- 

•31 

0. 2454777876445026- 

31 

1 

0.7 

0.7 

-C.';80163e73578377E- 

•31 

0.2454777876445026- 

31 

1 

1.1 

1.1 

-C.ti64G2784449619E 

67 

-0.5370101448757886 

69 

1 

1 .A 

1.4 

-C.620649925549742E 

61 

-0.304076278698 8436 

63 

1 

1.8 

1.8 

-C . 128394ei9807594E 

57 

-0.4338591720610856 

58 

1 

1.8 

i .8 

-C. 1383946198075968 

57 

-0.4338591720610856 

58 

2 

1 

2.1 

-0.2189454477845118 

53 

-0.4764796603317436 

54 

2 

3.5 

3.5 

-C.49034805C13838CE 

42 

-0.3823476516788326 

43 

2 

7.1 

7.1 

-C.166764231032898E 

28 

-0.2980193538673876 

28 

2 

10  .6 

1C  .6 

-C. 4829838685105776 

19 

-0.2175919978171036 

19 

2 

14.1 

14.1 

-C.26CC28281272681E 

13 

0.1312781374878506 

13 

2 

14.8 

14.8 

-C. 1963470193771486 

12 

0.1574418781991286 

12 

2 

14.8 

14.8 

-C. 1963470193771486 

12 

0.1574418781991286 

12 

2 

17.7 

17.7 

C.147694982743014E 

07 

0.3906500469253466 

08 

2 

21.2 

21.2 

0.3806637401455786 

04 

0.5676727584372886 

03 

2 

28.3 

28.3 

-C .i3926264689543EE- 

•02 

0.2335718481630996- 

03 

2 

35.4 

3'^  .4 

C.25523225Ce89884E- 

•08 

-0.8520662580744826- 

08 

2 

53.0 

53. C 

-C.550693251547524E- 

•19 

-0.2433421930777926- 

18 

2 

70.7 

70.7 

-0.8192977230638896- 

•28 

0.1804568671808766- 

27 

2 

AND  ORDER 

N = 

M+1  = 51 

RZ 

CZ 

BE  K 

IM  K 

M6T 

>oc 

0.1 

• 

u • X 

-C.lC821i771986173E^ 

-30 

0.4426681186251596- 

•31 

1 

0.4 

0 • A 

-C.1C8211771986173E^ 

-30 

0.4426681186251596- 

•31 

f 

0.7 

0.7 

-C.1C8211771986172E 

-30 

0.4426681186251596- 

•31 

1 

1.1 

1.1 

-C. 2559977452155696 

71 

-0.2503016370626976 

71 

1 

1.4 

1.4 

-C.1C9658562396689E 

65 

-0.1053576648707396 

65 

1 

1 .8 

1.8 

-C.1265525904C5696E 

60 

-0.1188803165404256 

60 

1 

1.8 

1.8 

-C.12655259C4C5696E 

60 

-0.1188803165404356 

60 

2 

2.1 

2.1 

-0.1173696299843326 

56 

-0.1072547119168426 

56 

2 

3.5 

3.5 

-0.6088685849267406 

44 

-0.4729350142557196 

44 

2 

7.1 

7.1 

-0.2277404128398426 

29 

-0.9617426264967526 

28 

2 

10.6 

1C  .6 

-0.3332044237635556 

20 

0.1176018578350786 

20 

2 

14.1 

14.1 

-0.5122457893691526 

13 

0.1367343394203796 

14 

2 

14.8 

14.8 

-0.1846440827218186 

12 

0.1187884316697666 

13 

2 

14.8 

14.8 

-0.1846440827218186 

12 

0.1187884316697666 

13 

n 

L. 

17.7 

17.7 

0.108423717743516E 

09 

0.1140047220746776 

09 

2 

21.2 

21.2 

0.1108571720899136 

05 

-0.6768079829496926 

04 

2 

28.3 

28.1 

-0.2545239503663086' 

-02 

0.2626693399874546- 

•02 

4. 

35.4 

25.4 

-0.52763695639876CE- 

-08 

-0.1841339126804846- 

•07 

2 

53.0 

f2.C 

-0.2507176949989516 

-18 

-0.3270625432085986- 

•18 

2 

7C.7 

70.7 

-C.2522725C1997914E 

-28 

0.2857230083976856- 

27 

2 
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